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1 
The present invention relates fo improvements 
in valve operating mechanism. 
More particularly,, the present invention re- 
lates to automatic ens.for insuring the pr0per 
sequencing of the operations of the various valves 
in a blast furnace installation, particularly the 
valves relating to the stores in such an installa- 
tion. 
PreIimnary discussïon of 'oblem. ivolveg 
A brief presentation of the problem may serve 
as a basis for a general understanding of the de- 
vice. The functioning of blast furnace stores 
may be divided into four different procedures; 
flrst, the procedure of changing stores, that is, 
the putting of a fresh store on blast and the ex- 
hausted stove on gas; second, the procedure of 
bottling up;-third,, the proçedure of applying 
back-draft to the blast furnace through a store; 
ïourth, the procedure involving the use of the 
stores for the emergency shut-off of the blast 
from the blast furnace. The purposes of the in- 
vention will be clarifled as the description pro- 
ceeds by citing the undesirable results either of 
failing fo carry Out the individual steps involved 
or of performing such steps incompletely or at 
the wrong time, any of ,which mispractices are 
possible and, in fact, do occasionally-occur as a 
result of manual stove operation or as a result 
of stove operation as heretofore practiced. 
Firs procedure--changing stoves 
The working of a blast furnace is a continuous 
practice, hot only in terres of substantially 24 
hours' operation a daY but in terres of permitting 
no cessation of the flow of blast at any moment 
except by prearrangement and speciflc prepara- 
tion of the furnace for the stoppage. ,Said prep- 
aration ordinarily entails the drawing off of.the 
molten contents of the hearth in the furnace fo 
an extent which insures that the level.of molten 
aterial shall be safely and positiYely below the 
level of the tuyères. Otherwise, with the.fl0w of 
blast reduced or stopped, there is nothing to pre- 
vent the molten material at levels above the 
tuyères from running back into the tuyères, the 
b]ovpipes, the boot-legs and even into the bustle 
pipe wherein it would cool and solidify, thereby 
choking these parts against any further flow of 
blast untfl long and arduous cleaning O r replace- 
ment of such parts bas been.effected. The draw- 
ing off of the molten contents of the blast îurnace 
hearth is a periodica]y conducted item.of furnace 
operation itself which basn0direct, relation to 
store 0peration and Whic!by no means should 
be subrdinated thereto. 
Therefore it is a peremptory requirement that 
at least one store be connected so. as to permit 
the through:flow of blast fo the furnce .at all 
rimes, If is.axiomatic fo those skilled:in the art 
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that at least one stove must be on blast at all 
rimes during which the blast furnace is expected 
to operate. 
It follows then that in changing stores the 
5 fresh stove must be put on blast cornpletely be- 
lote the exhausted stove is, taken off blaSt. 
Secong ppcedure--bo,ling up 
A store may become sulïiciently heated belote 
its allotted gas period bas expired or belote the 
]o on-blast store is exhausted as to its heat content. 
If is then the practice to discontinue gas-flring 
and fo c]ose up the stove so as fo avoid as much as 
possible any loss of boat. This routine is known 
]5 as bottling-up. 
Third procedure--bac-dra]tig 
When the blast is taken off the blast furnace, 
there is still a certain amount of residual pres- 
sure within the ïurnace developed by the chem- 
20 ical reactions which proceed for a considerable 
period of rime even without the presence of air. 
If is hot infrequently required that repairs be 
made at such rimes, which involve the remowl of 
a tuyère or tuyères or other parts, necessitating 
5 the opezng up of the lower part of the furnace 
to atmosphere and the close approach of work- 
men to such openings. This approach is possible 
only if the residual pressure within the furnace 
is totally relieved, for otherwise hot gases or 
3o flames issue from such openings, lelief of this 
residual pressure is secured by establishing a con- 
tinuous passage, for the residual gases through 
those tuyères which are. hot removed or discon- 
nected, these residual gases passing through the 
35 bustle pipe, the hot blast main, a store (where- 
in combustion of the residual gases is caused to 
take place), the chimney valve or valves of that 
store, and thence to the store chimney. The 
residual gases thus bave hot only a charme1 of 
40 escape to the atmosphere in a harmless,manner 
but indeed a preferential one since the store 
chimney induces a draft. This practice is callecl 
back-drafting. 
As the back-draft gases are very hot and also 
45 highly combustible, there are serious hazads 
tached to back-drafting if hot conducted prop- 
erly. These hazards reside in permitting 
burned back-draft gas to flnd its way either into 
the cold .blast main or to the store chimney 
5O where in either case if may become associated 
with air and ignite with destructive tire or .ex- 
plosion. Wrecked blowing origines, cold blast 
mains and store chimneys bave resulted from 
improper back-drafting. Such instances bave 
5 happened with sufficient frequency fo classify 
this routine among the recognized hasards of 
blast ïurnace operation. These hazards are the 
ever possib]e consequence of human failure in 
the case of manual store operation.or of stove 
6o operation as heretofore conducted. 
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Fourtk- proeegure--emergency bZas 8hut-og 
It bas been Pointed out that under normal 
conditions it is a grave mispractice te operate 
blast ïurnace stores in such a way as te inad- 
vertently shut off the flow of blast te he ïurnace 5 
before the equivalent valves on ahother sïve are: 
opened. However, there can arise a situation ai 
a blast ïurnace which calls for exceptions te 
these stipulations. There' are times when itis 
imperative that the blast be taken off. Itis a- 10 
case of choosing the lesser of-two-evils, the 
greater being a contingency such as a breakout 
at the furnace; that is an opening developing in 
the wall of a furnace such that, under continued 
pressure of the blast, hot material (solid, liquid 15 
or gaseous) would be ejected f0rcibly and with 
highly destructive effect. Under such a contin- 
gency it may be impossible te approach the nor- 
mal means for shutting off the blast, namely, 
the operating mechanism of the short valve, or 20 
that mechanism may bave been rendered inop- 
erable by the breakout. Shutting down of the 
blowing engine canner be effected with the de- 
gree:oï alacrity demanded by the situation. The 
blast can be shut oiL however, by ciosing the 25 
cotd blast valve oz the on-blst store. 
Obecs- 
An object oz the present invention is te pro- 
vide improved mechanism for avoiding human 30 
errors, wasted rime, and/or damage te equip- 
ment such as are new incident te store opera- 
tion in blast furnace  installations. 
A further object is te provide improved blast 
ïurn'ace meChanim te assure that there is al- 35 
Ways a-store in the on-blast position with re- 
spect te the ïurnace. 
A fùrther object is te provide means insuring 
saïety in placing a stove in on-gas position. 
A further objeCt is te provide an improved ,!o 
mechanism for properly bottling up a store in a 
blast furnace installation. 
A further object is te provide improved blast 
furnace mechanism for insuring sale and proper 
back-drafting of a stove. 45 
A further object is te provide improved means 
for emergency shUt:off oz the blast ïrom a blast 
Zurnace in a blast furnace installation. 
A ïurther object is te provide a reliable au- 
tomatic control ïor variouS mechanisms involved 5O 
in the operation oz a blast furnace store in- 
stallation. 
A Zurther object is te provide an improved 
aut0matic control ïor a blast ïurnace installa- 
tion which will insure th proper sequencing oZ 55 
the StepS incident te blast Zurnace store opera- 
tion. 
A ïurther object is te provide an improved 
automatic control oZ the instrumentalities com- 
monly associated with the stores of a blast Zut- 60 
nace. 
A further object is te proide an automatic 
control for the insrumentalities associated with 
the stoVes 0Z a blast furnaCe installation which 
c0ntrol is Well. adapted for commercial service. 65 
Further objects will appear as the description 
proceeds. 
Briel description o] the figures 
Reïerring te the drawings; 70 
Figure 1 is a diagrammati view illustrating 
a battery oz threé stores and a blast Zurnace to- 
gether With connecting mains and valves asso- 
ciated therewith; 
Figure 2 is a diagrammatic view oz one of the 75 

4 
hot blast valves associated-with the. stoves as il- 
lustrated in Figure 1; 
Figure 3 is a top plan view of one of the cold 
blast valves associated with stoves illustrated in 
Figure 1; 
Figure 4.is a view in side elevation oZ one oZ 
the chimney valves associated with the stoves as 
fllustrated, in Figure 1; 
Figure 5 is a View in side elevation of one of 
the blow-oiïvalves associated with the stores as 
illustrated in Figure 1; 
FigUre 6 is a view in side elevation oz one of 
the burners associated with the stores lllus- 
trated in Figure 1; 
Figure  is a view in ïront elevation oz one of 
the st0Ve doors ïor the stores illustrated in 
Figure '1; 
Figure 8 is a view in sïde elevation of the 
short valve and the operating meehanism there- 
ïor associated with the coid blast main illus, 
trated' in Figure 1; - 
Figure 9 is a view in side elevation of the 
mixer valve and the operating mechanism there- 
for asSociated with the c01d blast by«pass, main 
iliustrated in Figure 1; 
Figure 10 is a view in frontelëvation o::mas- 
ter panel, one of which is asSociated with ech 
oZ the stores illustrated in Figurë 1, and by means 
oZ which a sequence of steps may-be initiated 
for operation oZ the hot blast stove illustratëd 
in Figure 1; 
Figure 11 is a sectional' View çaken along the 
planeinClicated bythe arrows ! --! ! ofFigure Ï0. 
Figure 12 is a motor circuit diagram illustrat- 
ing the controls for the motors and associated 
parts in connection with one of the three st0ves 
illustrated in Figure 1, thWreference characters 
referring te the first of thWthree stoves, that is, 
theone adjacent tothe blast furnace in Figure 1, 
this diagram, however; being typical of the me- 
ter circuits for each of thê threestoves. 
Figures 13A, 13B and 13C are matching pïrs 
of a circuit diagram illustrating-the eleetrial 
connections between tlie master panel (Figures 
'1o and 11) and various limit switches or cam 
switches in the instrumentalities associated with 
the No. 1 store as illustrated in Figures 1 te 9 
inclusive. Figure 13B bas colnmon match.lines 
with FigUres 13A and 13C. Figures 13Al, 13Bi 
and 13C1 are explanatory charts ssociated re 
spectively-with Figures 13A, l3B and 13C In 
said charts referenee characters referring te 
various relays or contactors are. noted adjacent 
te a margin, and broken lirïes lead Zrora the ref 
erence chracters te Coils and-contacts, asso- 
ciated with the reectiVe  relays-or contactorS. 
The location of any of said coilsad c0ntactstn 
Figures l3A1, 13Bi and 'i3C1 provides a 
the location oZ the samecoll or contact in the 
c0rresponding Figures 13; 13B and 13C. 
Figures 14A, 14B and 14C arematching parts 
oZ a circuit diagram illustrating the electrical 
connections between the master panel FigUres 
10 and il) and various limfl; switches or eam 
switches in thë instrumentalities asso-iat«d with 
the No. 2 stove. Figure 14B bas comm0n' 
lines with Figures 14ïk anl 14C. FigUres 14AL 
'14B1 and I4CI are explanatorychartsassociated, 
respectively; with Figures 14A 14B and 14C. In 
said charts reference characters reZerring te 
various relays or contact0rs are noted adjacentte 
a margin and broken lines le«d frein thë reZer- 
enCe chara-cters te cils gnd cbnta-cts assoiated 
with the :respective relays. The location oz any 
o£ said coils and contacts in Figures 14Al, Ï4B1 
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.and 14C1 provides a key to the location of the 
same coil or contact in the corresponding Fig- 
ures 14A, 14B and 14C. 
Figures 1SA/15B and 15C' are matching parts 
of a circuit diagram illustrating the electricai 
connections between the master panel (Figures 
10 and 1'1) and various limit switches or cam 
switches in the instrumentalities associated with 
the No. 3 store. Figure 15B has common match 
lines with Figures 1SA. and 15C. Figures 15Al, 
15B1 and 15C1 are explanatory charts asso- 
ciated respectively with Figures 1SA, 15B and 
15C. In said charts reference characters refer- 
ring to various relays or contactors are noted 
adjacent fo a margin and broken lines lead from 
the reference characters fo coils and contacts 
sociated with the respective relays or contactors. 
The location of any of said cofls and contacts in 
Figures 15A1, 15B'1 and 15C1 provides a key to 
the location of the saine coil or contact in the 
corresponding Figures 1SA, 15B and 15C. 
Description o/ mechanical pars illusrated in 
Figures 1 fo 11, inclusive 
Figure 1 illustrates a battery of hot blast stores 
designated by the numerals J, 2 and S serving a 
blast furnace 4. A blowing engine § delivers air 
fo the stoves through the cold blast main 6. 
Hot blast £rom a store 1, 2 or 3 passes through 
the hot blast main L bustle pipe 6, boot-legs 
blow-pipes J{ and tuyères ! into the furnace 
Molten iron and slag, the result of blast furnace 
operation, collect in the hearth 
The stores 1, 2 and 3 are heated with gas from 
a gas main having the branches 3, J3. Prod- 
ucts of combustion are conducted from said 
stores through the fiue 4to the chimney 
The temPerature of the hot blast is tempered to 
suit conditions by means of cold blast delivered 
from the cold blast main 5 through the by-pass 
main 6 which formS a direct connection 
tween said cold blast main 5 and the hot blast 
main L 
The valves and accessories on the three stores 
1, 2 and 3 are denoted by the following symbols 
in which the prefixed numerals refer fo the re- 
spective stores. 
1HBV 2]BV 3HBV Indicate hot blast va]res. 
1CBV 2CBV 3CBV Indicate cold blast valves, having 
pilot valves 1CBP, 2CBP, 3CBP 
respeetively. . 
1RCV 2RCV 3RCV Indicate right-hand chimney valves. 
1LCV 2LCV 3LCV Refer fo left-hand chimney valves 
(not shown in Figure 1). 
1BOV 2BOV 3BoV ' Indicate blow-offvalves. 
1GV 2GV 3GV Indicate gas valves. 
lB 2B 3B Indicate gas burners. 
1SD 2SD 3SD Indicate store doors i. e. burner-stove 
communication shut-offs. 
SV indicates a snort valve. 
MV indicates a mixer valve. 
The fiow o£ blast air is indicated by full arrows 
in Figure 1. The flow of gas and products of 
combustion is indicated by broken arrows. As 
depicted in Figure 1, store No. i is on blast, that 
is, air blast is entering if cold and leaving it 
heated up; store No. 2 is on gas, that is, gas is 
being burned in if so as to prepare if £or ifs rime 
on blast; store No..3 is bottled up, that is, if ls 
nelther on blast nor on gas, and all ifs valves 
are closed so as fo minimize the loss of heat. 
Figure 2 is a view in elevation of any one of 
the hot blast valves (for instance |HBV attached 
to stove No. 1) together with the operating mech- 
anism for said valve. The hot blast valve illus- 
trated in Figure. 2 includes the valve gare J9 
which is raised or lowered (opened or shut) by 
means of thedhain 2{} running over the sheaves 
2, 22 and connected fo the cable 2S which is 

6 
wrapped around the drum 24 and thence hangs 
downwardly to suspend the counterweight 25. 
The drum 24 is mechanically connected to the 
motor 25 through the speed reducer 27. A multi- 
5 pole cam switch 2 is moved in response to the 
rotation fo the sheave 2. Said cam switch 25 
is provided with a number oî contacts HBV, 
HBV2, JHBV3, HBV4, |HBVS, |HBVS, |HBVL 
|HBV3, |HBVg. As above noted, the prefix 1 
10 indicates that the corresponding instrumental- 
ity is associated with store No. 1. Store No. 2 
will have associated therewith the hot blast valve 
2HBV and the cam switch 2 thereoî will have 
. contacts 2HBV|, 2HBV2, 2HBVS, 2HBV4, 2HBVS, 
15 2HBVS, 2HBVL 2HBV6, 2HBVg. Store No. 3 
will have associated therewith hot blast valve 
3HBV and the cam switch 2 thereoï will be pro- 
vided with contacts 3HBV|, 3HBV2, 3HBV3, 
3HBV4, SHBVS, SHBV6, 3HBVT, SHBV8, SHBVg. 
20 Figure 3 is a top plan vlew oï any one of the 
cold blast valves (for example |CBV attached fo 
store No. 1) together with the operating mech- 
anism for said cold blast valve. The gare 
said cold blast valve is shown in closed position. 
2 When in ifs open position, said gare 3| is lo- 
cated fo the right in Figure 3 and resides within 
the bonnet 32 of said valve. Movement of gare 
SI is accomplished by means of the rack 33 and 
the pinion 34, said pinion being fixed to the 
0 shaft 35 driven by the motor $5 through the speed 
reducer 37. An extension 31| of the shaft 35 ac- 
tuates the multipole cam switch 39. The cam 
switch associated with the cold blast valve I CBV 
attached to stove No. 1 has the plurality of con- 
35 tacts ICBVl, ICBV2, ICBV3, ICBV4, ICBV§, 
ICBV, ICBVL ICBV6,- ICBVg. Store No. 2 will 
be provided with a cold blast valve 2CBV, the 
multipole cam switch 39 of which bas the plu- 
rality of contacts 2CBVI, 2CBV2, 2CVB3, 2CVB4, 
40 2CBV, 2CBVS, 2CVBL 2CVB$, 2CVBg. Store 
No. 3 will be provided with the cold blast valve 
3CVB|, the multipole cam switch 39 of which 
will be provided with the plurality of contacts 
3CVB|, SCBV2, 3CBV3, 3CVB4, SCBVS, 3CBVS, 
45 3CBVL SCBV6, 3CBVg. 
Preferably the rack 33 has a lost motion con- 
nection with the gare S|. In other words, the 
rack3S is not fixed to the gate S| but slides lat- 
erally in guides 49, 4{! which, are fixed to the 
50 gare 3|. A pilot plate 4! is attached to the 
rack $3 and covers a pilot port 42 which is a 
slot-like opening in the gare 3|. The pilot plate 
4! is held in sliding contact with the gare 3| by 
means of the guides 4, 43 which are fixed to the 
55 gare S|. Initial movement of the rack 33 causes 
the pilot plate 4! to more laterally uncovering 
the pilot port 4, such movement continuing until 
the pilot plate 4! makes contact with the lugs 
44 which are fixed to the gare 3 |. Further more- 
60 ment of the rack 33 causes an accompanying 
movement of gare 3|. This lost motion connec- 
tion is common practice in cold blast valves. The 
combination of port 42 and plate 4| constitutes 
the pilot valve |CBP, 2CBP or SCBP. 
65 Figure 4 is a view in side elevation of any one 
of the chimney valves (for instance, |RCV 
tached fo store No. 1) together with the operat- 
ing mechanism for said chimney valve. The nu- 
meral 45 indicates a valve dise illustrated in 
70 closed position in contact with the valve seat 4. 
When in open position the valve dise 4§ resides 
in the bonnet 47 of the valve. Movement of the 
valve dise 4§ onto the seat 45 or into the bonnet 
47 is accomplished by means of the suspension 
75  arm 48 keyed to the Shaft 49 which is rigidly con- 



nectelat its..other end:tohe crank arm 50 :which 
in turn is-moved 1y- the cable 5.; a portion of 
which is-wrapped around he dr  and:thence 
hans downwardly fo .suspend the.unterwht 
S. The cable um  is macally, con 
nected fo the  motor M throuh the spd re- 
ducer 5. 
Keyed tothe shaït $ isthe semental 
 meshin with a. matc seental ear- 
keyed to .the shaft of the multipole cam stch 
$.: us the positio oï the valve dc 
restsin acorresnn positio of th cam 
switch $. The , cam switch  ssociatd with 
store No. 1 is providd with  contacts 
CV» CV, CV» RCç, CV. 
Stove No.  is proded with a cheF valve 
CV, the cam switc $. oï which is providd 
with contacts 2V.l» 2CV2, 2CV3, 24, 
2CV5., 2CV6. 
Sove No. ,3 is rovided wi.hechneyvlve 
d, with contacts 3CVI 3CV2 3CV3, 
3CV4 3CV., 3CV6 
re 5 i  view in side eleion o ny one 
in ecsm ïor  3id blow-o vlve: 
vlve dise 59 wic ees or cl0sure oï: id 
low-o. wlve wih e 59:is tced 
sem 60 nd is ivenrecirocl oion ïor oen- 
is pr 0ï he. em 60) nd he meshin pin- 
ion 62. eyed to he shï-oï e pion 62 
 64 whic coec o he-cr rm 65. 
spe reduc 6 wch is coecd to he o- 
or .  eeion oï e eed, reducer 66 
iv ror motion o he mulipole cm 
68. e cm switc 68 oï e blewo vve 
IBOV ced to sove N0. 1, is:providC 
BOVS, IBOV6: Store o.  11 be ovided 
woEh  low-o,vlve 2BOV, e mulipole,cm 
wltc 68 eço ein prov, idd h e con- 
2V6. Store No. 3 will b. provided  e 
tow-o wlve 3BOV; e cm-swic 68 hereo 
3BOVS, 
iure6 is ;viewiside eleoo n oe 
sove o: 1. e corresonmbc I 
s min conducts-fuel as o the as. box: 69 
fçom- which the ga enters the urner I y:F 
of the-neck 70» thence throuh te tlescopicaF 
mounted burnr, exteion spool 7.L and:gaspo 
72, into sove No. . e air for comuson 
suPplied by the fa 73 driven by te moltor 
the ir enterg throuh rid 
The burner exteion spool 7 I" is.oht.into 
contact with .thës port 72 or is retracdhere- 
from by ms oï a hand wheel 76, which i con- 
nected to e. extion spool. 71  throh th 
pon 76nd therac 77. 
 cam swltch, 78 hvin he contacts IBM. is 
moted o,the-staonarF part oï th urner. lB. 
he-cam switch-shoe-79is mouned=on-thebuer 
non ool- 7 n a« osition fo, operate the 
cam switch 78 whe the exteion spool, 7-1 
reoeacted çosition: 
Stov No.  nd, Sve No, 2 wfll e poded 
with gas burners simflar-to that descried in 
cectionWt se o. 1 
wi:..ke sscitêd p, th,C ,t here. 
ofç being.:pravided:.witl: contactS_ 2BM and 3Bl 
respectively: 
Figure 7is a view in ïront[ etevation oï any 
one of_ tliesto_ve doors, for itance, I SD, attached 
5 to stove: No.. 1. oh, doors:ae shown, sd 
doers are mely, iustra£içe: of. any- prefeed 
means, ïor:e shutting: off: coication betwn 
the,ber ad i::sve; gure7shows :gas.port 
72:open:, ThçJs.,.the.sto.door ISDis,shown  a 
10 position-aayf:e:gas-port72. thegas 
Nort:72AsoEobe-closeoEthe .sto do.or: I SD2s moed 
so:that its .verical.cerçe:MM:is :uxta- 
sition with the. vical, cter e: M'M" of the 
 g port, 72, To se:tight osure=the forked 
15 yoke 0AS brought to engagement:th the  
8'1 , answivel bolk 2: The:. pin: $, is..th en- 
tered in li,: 81- and: the:ng:nut 4 :tightened, 
thubringing:the.:stoe:de-iSDAnto close con- 
tt« Withthe g pot: 72. Thestove door I 
o  spended: b e tbuce 85: from the 
trolley 8$«wNich in turn.rid  on the olley eam 
7 supported by, the. bzackets. 8 fastened to 
stove N0. 1. Attached te the, trolley 6 is the 
cam switch shoe $9 which when the store door 
5 ISD is:.cented over, the gas. port 72 engages 
and.actuas £he cam.switch  Said cam stch 
.$ is,provided wit ntacts. ISDC I. Stove- No. 
2 and stove N0. 3 will be: provided with stove 
doors.similr to the,sve door- ISD and-pro- 
30 ded witN, like associated parts the cam switch 
0- therf, bei  provided with the- contacts 
2C I: nd 3SDC I respectively. 
Fige 8 is a view-insideetevation of-theort 
valve-SV together with the operamechasm 
5 therefor. The-sno valve is ' meunted, in the 
cold blast-mui 6: The sodavr indicates the 
direction' of 0w of' the cold blast air. e 
short -lve-SVi provided th the,saut-off but- 
rfly-gT which -operated by mea oï. 'the donble 
40 .a cra.nk 9 la keyed" fo the saft 92 which pro- 
jeoEs-exteriorally ofthe cold.blaat, mn 6. Said 
crank 9la and the butterfly 91 are moved either 
in clockwise or cotercleckwise rection 
the parts re.ewed.in.g. 8) by cables93or 94 
45 respectively, theoe,cas being-drawn by  wch 
mecham hot shown, usuay located= in the 
blast £urnace hoist bouse. 
-so eyed fo he sha£t- 92 is-the cra a 95 
whic is coected:by the 1 96 fo the cra 
50 arm 9. The short valve SV  preHded th 
the ree, pipe 98 controed by the butterfly99. 
Said cr arm. 9] is- connected'- fo said butter- 
fly 99. It wfll-be apparent ïrom re 8 that 
when the:butte»fly, 9t, isopen (as sho) the air 
55 reeï-butterfly99 is closed; d vice versa. 
xed fo the cra arm 9. iste-cam stch 
shoe 100, hich when. hutterfly $ I is closed: and 
butterfly, 99 is-.open-actuates the-:cam swick 
60 which-is:provided with contacts:SVO, 
gure, 9 is a- ew-in:side-elevatienofthe ,xer 
valve M together, with its:operatg mechasm. 
ia- valve: is mot:impgtion- fo control the 
ow oï cold blast, threugh the: by-pass main 
65 Sa valve MV etudes.the butter 102 a-ctu, 
ated-by he crank rm 10 w,ch is:connecd by 
li IM fo ,e cr--rm, 05..Said cra, arm 
1,05, is mod--on-the dring ,end, oï, the, speed 
reducer- 106- which is- coected at its driven 
70 end,to £he mor, 10: An.extension of the-driv- 
ing:.end..of the: speed, reducer. 06 gives rory 
motion to. the multipole cam stch 108 which 
is preded with. the :contact, 
igure. 1-0,.- a -£ront,ew of the;master pel 
5. MP,:one oï wch isaocisd:with each of he 
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stoves Nos. 1, 2 and 3; ,These .panels are not 
shown in lig. 1. 
Figure 11 is a section takën on the line 
of Figure 10. The face board. {}9 of the panel 
MP is mounted upon the framing !0. On the 
face board 09 is the dial!! ! divided segmen- 
tally. " 
Figure 10 shows the various segments labeled 
in accordance with various, functions involved 
in the operation of the valves and accessories 
for the corresponding store. The .labeling in 
said segments reads as follows: 
1. Store on blast. Open cold blast valve. 
2. Close cold blast valve. 
3. Close hot blast valve. 
4. Open blow-off valve. " 
5. Open chimney valves. 
6. Operate burner. Close blow-off valve stove 
on gas. 
7. Back draft. . 
8. Bottle up store. Close chimney vaves. 
9. Open cold blast pilot. 
10. Open hot blast valve. 
Referring to Figs. 10 and11 a shaft 2 car- 
ried by bearings ! 3, ! 4 protrudes through the 
face board !{}9 af the center of the dial ! ! ! and 
bas keyed to if af its outer end the hand Wheel 
!!5 and ttie pointer, !6 which pointer may be 
positioned over any one of the segments of the 
dial !. On the inner end of the shaft !2 is 
the miter gear ! !7 which meshes with the miter 
gear ! $ keyed to one end of the shaft ! 9 car- 
ried in bearings 20, 2. The other end of the 
shaft 9 engages with and operates the multi- 
pole stove valve program switch. This multipole 
stove program switch SVP establishes a relation 
between the positions of the pointer ! 6 and the 
respective poles on the switch SVP. The toaster 
panels on stoves Nos. 2 aid 3 are similar to the 
panel above described in connection With store 
No. 1 and will be provided with multipole store 
valve program switches 2SVP and 3SVP respec- 
tively. 
A multiplicity of push button switches are 
mounted in the face board-!{}9 peripherally 
the dial ! and bave signiflcant loctional and 
functional relations fo the vari0us segments of 
said dial. Certain of these push buttons are des- 
ignated as ïollows and are locatéd in an outer 
circle adjacent fo segments having Captions re- 
lating to their functions: 
!22a--Initiate blast Peribd "  
122b--Initiate gas period 
122c--Initiate back-dratlng. 
122¢Stop back-drafting 
122e--Bottle up stove 
Each of these push button switches .is pro- 
vided with a contact or contacts.fo-be referred 
fo more in detail presently. 
Other push button switches, sposed in an in- 
ner circle, are mounted in the face board 
adjacent fo segments having captions, relating 
fo their functions as follows: 
22/--Open coldblat valve 
[22g--Close cold blast valve " 
!2h--Close hot blast valve 
122i--Open blow-off valve  
22I--Open left chimney valve " 
22k--Open right chimnèyvalve 
22/--Close blow-off valve  
22m--Close left chimney valve 
!2nClose right chimney valve 
122o---Open cold blast pilot .. " " 
22p--Open hot blast valve 

Ail of the push butto!2 switches 122a to 122p 
inclusive are of the type whih, may be pushed 
momentarily ana allowed fo return fo initial po - 
sition. 
5 Though pushbutton switches lïavé been re- 
ferred fo, if will be understood that any desirëd 
switching mechanism may be used, which, for 
convenience, will be referred to as operational 
switches. 
lO Selector switch !23, located on the toaster 
panel for each store, is a two=position member 
controlling the starting and stopping of the cor- 
responding gas humer motor for that stove. 
Said switch 23 willremain in either of ifs two 
15 positions. Said switch 123 operates certain con- 
tacts tobe described more in detail presently. 
Selector switch 24, located on thé. toaster 
panel for each store, is a two-position member 
for controlling the emergency closing of the cold 
2O blast valve. This switch is enclosed in switch 
box 25, having a renewable glass front 2. Thls 
switch c0ntrols certain contacts tobe described 
more in detail presentiy. 
Differential pressure switch 27, located on 
25 the master panel for each store (Figure '10) is a 
two-position switch for ensuring that the hot 
blast valve of the corresponding store cannot be 
opened unless the difference in the pressures 
within the stove and within the hot blast main 
3o is down fo a predetermined minimum (1 pound 
per square ch or less, according fo present prac- 
tice). Said switch controls a relay DP (refer- 
ring fo No. 1 store), .having the operating coil 
IDPC and the contact DPL Associated with 
35 No. 2 store and No. 3 stove are relays having the 
prefixes 2 and 3 respectively. 
Stove pressure switch 25 located on the mas- 
ter panel for each store (Figure 10) is a two- 
position switch actUated by pressure within the 
40 c°rresp°nding stovè for ensuring that the pres- 
sure within the corresponding store is approxi- 
mately atmospheric belote the chimney valves 
of that store can be opened. The stove pressure 
switch 25 when closed causes the actuation of a 
45 relay ISP (referring fo No. 1 store) having an 
operating coil ISPC and contacts ISPI, ISP2. 
Associated with No. 2 and No. 3 stores are re- 
lays having the preflxes 2 and 3 respectively. 
The ïunctions of the differential pressure 
0 switch !27 and the store presstu'e switch 25 will 
be referred fo more in detail under the heading 
"Description of the function of the electrically 
controlled circuits," subhead "First procedure-- 
ehanging stoves." 
5 Pre/aory description o/]uncion o/the srucure 
illusra$ed in Figures I o 11, inclusive 
Firs$ pròcedure--chang!n.ï soves.--For pur- 
poses of illustration let if be assumed that No. 1 
60 store, having been on blast (as shown in Figure 
1) for some rime is exhausted as fo ifs heat con- 
tent and if is desired fo replace if with No. 2 
store which has been on gas long enough to be 
fully prepared for a blast period. No.l stove is 
6 then fo be placed on gas in order fo restore its 
heat content. For the reasons outlined above if 
is necessary, first, fo take No. 2 store off gas and 
put if on blast. Taking No. 2 stove off gas in- 
volves shutting down the burner 2B, closing the 
70 stove door 2SD and closing the chimney valves 
2RCV and 2LCV (hOt illustrated). These steps 
must proceed in the order named, otherwise 
human lire is placed in jeopardy and apparatus 
is liable fo damage or destruction. For example, 
7 if the chimney valves are c]osed belote the gas 
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burner is_shut down.or even before the store door 
ls in position, hot gases vfll" issue outwrdly from 
thè burner port, endangering operating personnel 
in the vicinity and subjecting the. equipment' to 
destructive heat. Accor-ding to the. present in- 
vetion,.- therefore, the_ gas: burner'-2B is first.shut 
down. by manually .closing the .gas inlet valve 
2GV, after which theburner b!ower motor .is 
st0pped by turning the selector switch 
the..correspending toaster panel, Figure .10) 
the.stop+position.. The.burner extension spool ] 
can thenbe moved away .ïrom the stove so as to 
permit: the .bringing of the store, door 2SD i-nto 
the.closed-.position...The latteris.then clamped 
into-ptace-by- bolts provided for that-purpose. 
The .stove door:2SD (Figure 7) is:a vertically 
hung disc.which traverses a trolley_I-beam 87. 
Arranged, in- connect2on with-the, trolley I-beam 
$7 isa, hatchvay ,cam switch-0 vhich is actuated 
when the stovedoor .2SD is moved to-a point 
where it is centered over the g as door. o the stove. 
Only upon actuating this hach:ay cam switch 
can ïurther measuresproceed;, specifically, orfly 
thon can-the himaey valves.21CV and 2LCV be 
eiosed. 
-Further measuresare initiated by operating 
the  stove valve program switch-2SVP associated 
vith-sove No. 2 (Figures 10 and 11). In.this 
eperation theAzandwheel  is turnedto place 
the, pointer. ! I»adja'cent .fo the. position- marked 
"Stove on btast." The'.adjacent push button 
marked "Initiate -blast" period" is pushed and 
legsed, Thereuponthe following valve sequences 
take place, 'each :step of,.procedure being provi- 
sional upon the completlox of the next preceding 
one as hereinafter described. 
The, chimney ,valves 2LCV and , çRCV, each 
actuate'd-b: a motor through gear reduction 
means, lose successively. The multipole cam 
switches 8 ssociated with these chimney valves 
as. above described  have the function  of. inter- 
locklg the =bhimney atves with the test of the 
stove.valvecontrol system:as wfll appear more in 
detailhereinafter under the-heading "Descrip- 
tio o£ the Iunction of the electrically cotrotled 
circuits,"  subhead "First  procedurechanging 
stoves." " 
The chimney, valves .2LCV. and-21CV having 
corne to the closed positions and their multipole 
cam switches $ having been appropriately actu- 
ated thereby,-providing the biow=off.valve- 2BOY 
is closed, the pilot, plate ! (Figure 3) of the coId 
blast valve 2CBV will automatically open. This 
pilot plate ! is driven by motor  which also 
drives the main cold blast valve-gare $! with 
which gare the pilot plate ! is mechanically 
connected. Energizing of this motor  is .pro- 
visional upon the positions-of the cam switches 
 of the chimney.valves 2LCV-and 21CV and 
the. position, of the cam switch  in the blow-ff 
valve çBOV .(Figure 5). Opening of .the cold 
blast pilot plate ! (Figure 3) permits cold blast 
air under pressure _rom .the blowing engine 
(Figure 1) to enter and fill the stove. 
If-thepflet plate  of the cold blast valve 
2CBV were opened without first closing the ,chim- 
ney valves and the blow-off valve, not only would 
the .stove-not be filled with blast under pressure 
but .blast air in considerable quantity would es- 
cape and the .fiow thereof to the blast furnace 
would be substantially reduced. Such misprac- 
tice can and, in fact, does occasionally occur with 
manual stove operation but is avoided by the 
automatic andïnterlocked sequencing constitut- 
ing hë basis of this invention. 

Presently,by reason-of te opening of the pilot 
plate ! oï.the.cold blast valve 2CBV,pressure in 
No. 2 :stove .builds- uV to:approximately the' p»es- 
sure- in:tle:csld51Ctmain". 'This fact' is regis- 
 tered on :the diiïerentiaI pressoEe switch 
mounted on the master panel (Figure 10) where- 
upon-the closing of the contacts of this pressure 
switoh oeuses ,the :energization. of the motor 2 S. 
(Figure '2) wtiidh-operates the hot blast valve 
10 2HBV Of the No..2  tove and/:at once-causes this 
valve to open. - 
The hot blast valve prevailingly-employed on 
blast furnace- stovesï ls."either .a gate valve ..or a 
mushroom valve; that is,.it i«.valveof the.unbal- 
1 anced type diiïicult to .open'when there is a:sub= 
stantially higher pressureon'one»stde than on the 
other. Consequently if:,gn'/effort wëreïmade to 
open'the hot blast vaIve:2ttBV:before the _blast 
pressures on both sides were brought into ïsub= 
-0 stantial equality (in other words, beforefilling 
the stove with blastbFway of thecold blast-valve 
.CBV as above describd) the operating means 
would be subject to stresses,greatly in 'excess of 
normal vequirements and therefore, quite apt to 
E8 be, in-xcessof-lnstalled-capacity. In such cases 
the- operating:means, are. làbte tobe damaged. 
In addition, ,in the case. of  the. gare-type hot 
blast valve .frequently employed, the dragging 
of the-gate atong the seat would-be, accompanied 
0 with such-frietional :resistance .as to tender the 
finety-machined surfaces:of these, parts liable 
to serionsdamage...Under, manual control, such 
results can occur,-prticutarly:if a power unit is 
provided for. operating.a, hot :blast valve; or, if the 
 operation itself ismanual,, it is normally beyond 
thepower ofthe.:hurnanoperator to move the 
valve, at:all. :As  result, valuable rime is lost 
in: the frtlitless:ttempt, which time the stove 
n0rmally requires.. for, its on=gas: period- in. order 
¢0 to ready', it Ior.its. next on=:blast period. 
.According .to the-present invention, the hot 
blast ¢alve-motor sïnot ïenergized to open-this 
valve until the pressure of the stove has-been 
established but is .thereupon-energizedto open 
45 said :valve«promptly. 
GearecI to- the operating mechanism' Of the hot 
blast, valve -2I-tBV.is a. multipole cam switch 8, 
having '-a mnltiplicity of contacts-as above "de= 
scribed, ¢hïch bas among its- unctions the inter- 
50 locklng :of the: hot blast valve with. the. test of the 
stove valve control system. This function will 
be described more in detafl under- the-paragraph 
heading "Description Of-the£unction 0f.the elec- 
trically controlled circuits?' 
55 The hot blast valve-2ttBV having .corne to the 
fully opened position and this multipole cm 
switch 25 having been appropriately positioned 
thereby, the. eold btast.valve'motor : (Figure 3) 
is energized so as to:bringthe cold blast valve 
60 2CBV into the fully opened position, thus coin= 
pleting the:arragement Of.the valves on No. 2 
stove so as to permit the throngh flow of blast to 
the blastfurnace. 
With manual operation-Of the stove valves, it 
65 can and, in fact, does ocoasionally occur that the 
full opening of .the celd blast valve .is overiooked 
with the result that presentty the only flow o 
b]ast reaching the furnace is. through .the small 
opening provided..by-the-cold, blast valve pilot 
70 port 2. This ,hot - only -rduces - seriously ' the 
volume and pressure of the air reaching the fur- 
nace but also cauSes a'backing .%tp of pressure 
against the blowing engine.to .a-degrèe which 
may cause it to com to:a.stop, Iïereby bringng 
75 about the entire cession=of:blast.:fiow to the 
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furnace with the highlF undesirable consëquences 
thereto previously described. 
The mispractice just referred tois avoided 
through certain factors of the automatic se- 
quencing and interlocking operations constituting 
the basis of this invention. These factors are, 
firstly, the energizing of the..co!d blast vulve 
2CBV to open as soon as the hot blast valve 2HBV 
is olen, as above deæcribed, and, secondly, the. 
prevention of the closure of the coldblast valve 
f CBV on No. 1 store untfl the ïull opening of 
the cold blast valve 2CBV on No. 2 store is 
sured. This assurance is secured by Ineuns of 
the multipole cam switch a9 (Figure 3) geared 
fo the operating mechanism of the cold blast 
valve 2CBV on No. 2 store. This cure switch 
has among its functions the paricilati0n in an 
interlocking circuit of such nature that no open 
cold blast valve or open hot blast valve on any 
store can be closed unless and untfl the hot blast 
valve and the cold blast valve on solne other 
store are also opened. The nature of this inter- 
locking circuit will be described more. at length 
under the heading "Descriptio of electrical con- 
trol instrumentalities." This interlocking fea- 
ture is of purticular ilnioitance. It prevents one 
of the Inost common and ut the sulne tilne most 
serious mispructices in Inanual operution of store 
vulves, namely, inadvertently tuking the blust 
off of the furnace by closing the hot or cold 
blast vulve or vulves of u store which is on blust 
before another store is ïully in the on-blsst ur- 
rangement. 
The second part oï the roütine Oï chunging 
stores, the putting of exhausted store (No. 1) 
on gas wfll now be described. 
The hundwheel ff5 on the muster punel MP 
(Figure 10) on No. 1 store is turned so thut the 
pointer thereof is adj acent fo the position murked 
"Stove on gas" and the adjacent push button 
marked "Initiate gas period", is pushed. Then, 
provided the hot blast valve unl the. cold blust 
vulve on another store (No..2 stove) are open, 
circuit is completed which causes-he cold blust 
valve motor a5 (Figure 3) on No. 1 stove fo close 
this valve f CBV. Thereupon the muitipole caln 
switch a9 geured fo the cold blust vulve operuting 
mechanism attains the position which causes the 
energization of the hot blast valve Inotor 
(Figure 2) and causes it to close the hot blast 
valve fHBV. The operating inechanisln of the 
hot blast valve cannot otherwise be actuated. 
This is an illnprovelnent over former practice 
since the munual operating Inechanisln, coln- 
Inonly a winch and cable arrangelnent, can be 
unwound at any tilne. Speciflcally, it can be 
and, in tact, is occasionally so unwound befm'e 
the cold blast valve is closed. The hot blast 
valve Inuy hot then ilnlnediately close, being 
supported by the continued carrent of blast, but 
when presently the cold blast valve is closed, the 
hot blast blast valve, supported neither by the 
current of blast nor by its operating mechanisln, 
alls heavily and with dalnaging ilnpact. This 
mispractice cannot occur with the automutic 
and interlocked sequencing constituting the basis 
of this invention. 
As soon as the hot blast valve f HBV is closed, 
the multipole cana switch 2 com!ected fo its 
operating mechanisln urbains the p0sitionwhich 
energizes the blow-off valve operatin. motor 
(Figure 5) so as to open the blow-off valve fBOV. 
The blow-off valve cannot otherwise be 0pened. 
With manual operation, on he other hand, the 
blow-off valve can be opened at any rime and 

if this is done (as in-tact it occasionally is ac- 
cording t0 prior practici) belote both the hot 
blast valve and the cold blast valve are closed, 
the result is to allow the blast fo escape--in iffect 
5 fo take the blast off the furnace with the highly 
undisirable consequeces heretofore described.. 
This mispractici cannot occur with the uuto- 
matic and interlocked sequencing constituting 
the basis of this invention. 
10 Presently the pressure within the store (store 
No. 1 as per the exalnple being discussed) is re- 
duced to a low value by reason of the tact that 
the blow-off valve !BOV is open and this condi- 
tion is registered at the Çtove pressure switch 
15 f28 (Figure 10). The operation of.this switch 
wilI close a c0ntuct to be referred fo Inore in de- 
tafl iresently to cause ghe motors of the chimney 
valves fRCV and fLCV (hot fllustrated) fo open 
these valves.. 
0 As soon as either of the ChilnneF valve.s fLCV 
or flVC' is fully opened,the resultirg position of 
the Inultipole caln switch 5S (Figure 4) results 
in the completion of a circuit (through contacts 
to bedescribed Inore in detail presently) causing 
25 the blow-off valve fBOV to close. 
. The pressure in stove No. 1 now having een 
reduced fo atlnospheric pressure, it is perlnisiible 
fo open the store d00r f SD and to Inove if fo one 
side s0 as fo permit the burner extension spool 
30 f fo be brought into contact withthe gas port 
flange 72 of the store. Before the burner blower 
can be started, both chilnney valves f LCV and 
flVC' Inust be opened and their multipole caln 
switches must be positioned accordingly. It is 
35 a!so necessary that the blow-off alve fBOV be 
closed and that the hot blast valve fI-IBV be 
closed, perlnitting the starting of the burner Ino- 
tor 7. This interlocking prevents the start- 
ing bf the burner when the chimney vulves are 
40 closed, a thing which can be done with manuul 
store operation and which would result in plac- 
ing lire and equiplnent in jeopardy by gas or 
flalne issuing backwardly through the burner or 
by causing the burner air fart fo blow air ïack 
45 into the gas main. This Inispractice cannot oc- 
cur with the autolnatic interlocking sequencing 
constituting the basis of.this invention. 
With the opening of the gas valve f GV after 
the starting of burner fB, the store (store No. 1 
50 according fo the exalnple being discussed) is on 
gas and a store change as applied fo No. 1 and 
No. 2 stores is colnpleted. 
Second proceàure--boling up.--For purposes 
of illustration, it is now ussumed thutNo. 3 stove, 
55 huving been on gus for some rime, is ïully heuted 
up but that. neither st0ve No. 1 nor stove No. 2 
is yet exhausted us fo its heur content in heuting 
blust for the blust furnace and thut therefore 
store No. 3 must uwuit its turn for the on-blust 
60 position. In such case a store such us No. 3 store 
is to be bottled up, thut is, gus firing is fo be 
discontinued and the store vulves are ull to be 
closed so as to avoid fo as greut a degree us pos- 
sible the loss of heur. 
65 The functionul description of the procedure of 
bottling up under this invention is as ïollows: 
Reference Inay be made fo store No. 3 by wuy 
of exumple, this sove huving been operuted on 
gas and huving been' heated up fo the desired 
70 point. The burner dUS vulve 3GV, huving been 
closed, the burner motor  having been stopped, 
the extension spool f of burner aB hïving been 
retructed, and the stove door 3SD huving been 
moved to u point where it is centered over the 
75 gas port of the stove, th master panel hand- 



wheel I. I § is turned to the positionmarked ':Bot 
tle-up :stove." Thon upon pushing the adjacent 
push-button_marked 'Bottie-up stove,".the left 
and right clùmney .valves .3LCV and 3RC r .wfll 
close. This action can take place, only provided 5 
the store door SD is centered over store gas 
port so as .fo appropriatelY position the ]2mit 
switch ,0 associatedtherewith-and provided .the 
hot blast valve HBV, the, cold blast ,valve CB r 
and the blow-olï valve BOV oï this store are 10 
closed so as to appr0priately.position the.multi- 
pole cam .switches associated respectively with 
these valves. 
In unbottling, a Store, if raay. be desired fo. ar- 
range its valves,either for on-blast or. for on-gas. 15 
The handwheel- I 15 of the toaster panel MP (Fig- 
ure 10) oï that particular store is turned so that 
the pointer .thereoï is located at the segment 
marked "Stove-on-blast" or "Stove-on-gas" and 
the corresponding push button "Initiate blast pe- 20 
riod"-or "Initiate gas period" is pressed. The 
store .valves will assume the required .positions 
in the sequence and with the provisions de- 
scribed under the subrheading above "Fiç,ït__ pro- 
cedure--changing -stores." 25 
Thirà proceàure--back-dra]tig.-As . hereto- 
fore described, it is. occasionlly.necessary toem- 
ploy the natural draït available.in .a store and 
the chimney associated with the stores in ordeï 
to zemove .all residual pressure ïrom the bottom 30 
part o£ the blast .furnace. This .procedure is 
known as hack-_drafting and will be.describefi as 
follows: 
In the .ïollowing accourir it will be assu2ned 
that No. 1 stove has been_on blast and No. 2 and 35 
No. 3 stores have.heen on gas;. and that back- 
drafting is, to be .conducte_d.on No. 2 store. 
Obviously, backzdrafting is hot called for and 
should.not be made possible unless _the blast is 
off the furnace. The snort.valve SV (Figure 1) 40 
must be opened .to the atraosphere and closed 
.against the .furnace beïore any measur_es for 
back-draïting can proceed. 
Another requirement, for saïeback-drafting is 
that noopen channel be provided whereby, back- 45 
draft gas couldfind its way into the cold blast 
system. One,such ciannel conld bethe cold 
.blast mixer mainI (Figaro 1). Consequently, 
if is required, according fo the present invention 
that the mixer valve MV (Figure 1) be closed 0 
belote any measures for back-drafting can pro- 
ceed. Another such channel could be through a 
store that is on blast (No. 1 store according fo 
the example .heing discussed). Accordingly it 
is required that  both the hot blast valve I HBV 55 
and .the cold blast valve.|CBV of the on-blast 
store .(store No. 1 according to the .example 
being discussed) .be closed..This positioning is 
secured by turning the handwheel || of the 
master panel (store No. 1 according to the pres- 60 
ent example) so that the pointer thereoï is posi- 
tioned at £he segmen entitled "Bottle-up store." 
e hot blast valve |I-IBV axd the cold .blast 
valve |CBV of this store wfll thereupon assume 
the closed positions automatically proxdded the 65 
short valve SV is open and the mixer valve MV 
is closed. This interlock is accomplished through 
means to be described more in.detail presently. 
Another requirement for saïe back-drafting 
is that air be prevented ïrom reaching the store 70 
chimney, or the flue system connected .thereto. 
Although if is. intended that back-drafted gases 
be burned in the .back-draft store before they 
-each the chimney, this cannot always be 
sured and they:maF each the.chimney in .an .75 

unburned condition.  !f these gases encouuter 
no material amount .of. ir they will pçoceed up 
the _chimney in a harmless.maner. If, on the 
other hand, they encounter air in material luan- 
tity they will !gnite with dama_ging effect.. Such 
a sou.ce of air can be an open stove, that is, a 
store that bas been on gas, and af which the 
gas burner bas been shut oiï in view of the 
anticpated stoppÇge of the blast furnace but at 
which, neither the store door nor the chimney 
valves bave been clos.ed, thus permitting air to 
be drawn thr_ough the store into the flue system 
and chimney. Consequently, if is re.quired, ac- 
cording o the Pres.ent invention, that. ail'store 
doors and ali chimney valves (except on .the 
store that isto.be used-.for back-draïing) beAn 
closed positionbefore further measues for back-. 
drafting-can, proceed. These D_arts are normally 
closed on the store that bas been on blust (store 
No. 1 according to the example being discussed) 
but should they be inadertently opened he 
multipole cam switches on the chimney valves 0n 
No. 1 store and the hatchway switch on.the store 
door will be SO positioned as to prevent t_he com- 
pletion of electric circuits which would permit 
back-draïting on any store. This interlock will 
be described more in detail presently. 
The saine requirement applies to 1o. 3 stor 
which may have been .on gas _so that its store 
door and its chimney valves have been opened. 
Hence, belote back-drafting can proceed, the gas 
supply valve .GV must be closed and the motor 
 of the burner 3B stopped. The store door of 
No. 3 store must be centered over its correspond- 
ing gas port and the handwheel I 15 af the master 
panel (Figure 10) at No. 3 store must be turned 
so that its pointer is. positioned at the segment 
marked "Bottle-up .store." The adjacent push 
button "Bottle-up store" will be pushed and re- 
leased, resulting in the closure oï the chimey 
valves §LCV and ICV of No. 3 stove. 
The stores, except the one schèdúled for back- 
drafting, are now in bottte-up position. This 
means that their chimney valves, hot blast valves, 
cold blast valves and store doors are all in closed 
positions. The interlocking of the various in- 
strumentalities (to be described more in detail 
presently) is such that any exception fo the 
above mentioned valve settings prevents further 
procedure in the direction of back-drafting. 
It should be ïurther noted that according to 
the present invention, interlocking circuits (to 
be described presently) are provided which pre- 
vent using ïor back-draïting the store that has 
been on blast and which require that this same 
on-blast store be put back on blast at the con- 
clusion of back-draïting. This is done in order 
to. avoid any chance of.the restored stream of 
air blast encountering residual volumes of bacl- 
draft gas. This interlocking will be described 
under the heading "Description of electrical con- 
trol instrumentahtes. 
The act of back-drafting is now accomplished 
by turning the handwheel || at the master 
panel (oï store No. 2 according to the present 
example) to the position marked "Back-draft" 
and by pushing and releasing the. adjacen  but- 
ton .marked "Initiate back-drafting." Thon, 
provided .the humer extension spool ]| at this 
store is retracted so as to appropriately position 
the interlocking switch  associated therewith, 
and provided the store door 2SD of this store is 
hot centered over this gas-port and provided the 
chimney..vales 2LCV and .21CV of No. 2 store 
_are open-so as to: appropriately position.the in- 



erlocking.-cam swltches associatd therewith; 
and provided, further, that the requirements 
concerning the other stores and concmning the 
short valve SV and the mixer valve MV are ful- 
ftlled as previously described, the hot blast valve 
2HBV on No. 2 store will automatically open, thus 
establishing a continuous channel from the 
tuyères of the furnace to and through the chimi 
noyé|5, thereby establishing, the desired back- 
draft. The electric contro! circuits for accom- 10 
plishing the interlocks jtlst reïerred fo will be 
described presently. 
The reason for requiring that the store d0or 
2SD of the back-drft store No. 2 be open is that 
it is desired to burn the back-draft gases so tht 
they may thenceforth be harmless. The store 
is an. appropriate place for this combustion fo 
take place and the open gas port gives appro- 
priate entrance for air for this combustion. 
In order to discontinue back-drafting, the push 
butt0n 'Stop back-draftm on the toaster panel 
MP ofthe corresponding stove (store No. 2 
cording to the example being discussed) is pushed 
and released. Then, through mterlocking con- 
trols to be described presently, the hot blast 
valve 2HBV on No. 2 store wfll close. 
In ordsr fo prepare for the restoration of blast 
on the furnace, which requires that No. 1 sove, 
previously on blast, be now returned on blast, 
the handwheel ||5 on the mster panel of No. 1 
store is turned to the position marked "Store on 
blast" and the adjacent push button "Initiate 
blast period" is pushed and released. The hot 
blast valve |HBV and the cold blast valve |CBV 
on No..-1 store will thon open automatically. 35 
Interlocking circuits, to be described presently 
under the heading "Description of electrical con- 
trol instrumentalities," prevent bringing any 
other store to the on-blast setting except the 
store that »vas on blast pvioi fo back-drafting 4O 
(store No. 1. acc0rding fo the example being 
discussed). 
In order to further explain the improvements 
elïected by this invention, a nt,nber of the more 
common derelictions round to occur with manual 
stove operation will be cited, each and allof 
Which are-prevented by the means covered:by 
this invention, to wit: the mixer valve MV may 
be left 0pen thus providing access for the back- 
draft gases fo the cold b!ast system; the hot 5o 
blast an:C01d blast, valves |Ia"BV and |CBV on 
the on-blast store may be left open, thus pro: 
viding accesS for back-draft gases to the cold 
blast system; the store door $SD and the 
dhimney valves LCV and RCV may be left open 55 
on No. 3 store, thus Pïoviding access for air in 
.the flue .and chimney; the store door 2SD on he 
back-draft store may be closed, thus causing the 
back-draft gass to proceed unburned (.through 
lack of air) into the flues and chimney; any store 60 
can be used for back-drafting and any store can 
be put on blast after back-drafting. Thèse are 
all recitatios of derelictions which may occur aC 
crding fo blast furnace practice as new Com- 
monly followed. 
The improvement residing in means which pre- 
vent these derelictions becomes more apparent 
when it is .noted that under heretofore existing 
systems of sove operation, the nere act of back- 
drafting can be conSummated regardless of ny 70 
or .all .of these derelïctions. If ïs.-a fact 'well 
known ço. those skil!ed in the art-that baCk- 
drafting is frequently so conducted 
Fourth p«ocvdure.emrgecy bla$ shu$-oÏ]. 
It has been- pointed out that under:0rmal- con 

ditions it- Is grave mispractice to operate blast 
furnace stoves in such a way as to inadvertently 
shut off the flow of blast to the furnace. How- 
ever, there can arise a situatàon ata blast furnacè 
which calls for an exception to this stipulation. 
Provision is made under this invention to ac- 
commodate this exception. 
For this purpose there is piovided, a. two- 
position selector switch |24 (Figure ï0), to be 
referred to more in detail presenty. As noted 
above,, this selector switch |2 is preferably lo- 
cated under glass or in some other manner which 
discourages inadvertent manipulation. If this 
switch |24 is turned to "closed" position, all of 
the interlocking circuits hereinabove described 
are cancelled and the motor $ of the cold blast 
va,ve .on ..the stove on blast is actuated af once 
to close .that valve: After the cold blgst valve 
has closed, the hot blast valve of the saine 
store will automatically close. This interlock 
will be described more in detail presently. 
To put .the store on blast after an emergency 
closure of this cold blast valve the push button 
24 is turned fo the "reset" position, the hand- 
wheel || on the toaster Panel is turned to the 
"Stove-on-blast" position, and the "Initiate blasf 
period" push button is pushed and released. 
This action causes the sequence heretofore de- 
scribed under ,the heading "First procedure-- 
chnging stores" fo wit: the opening of the cold 
blast valve pilot plate , the bnflding up of 
pressure in the store to cold blast pressure, the 
resultant opening of the hot blast valve followed 
by the full opening of the cold blast valve so 
tha the store is again on blast. This automatic 
action will be referred to more in detail presently. 
tion o] $h¢ insSrumenali$ies disclosed in Fig- 
ures I $o 11, inclusive 
The Present invention provides automatic 
mechanism whereby any part of a predetermined 
program may be followed through with .the safë- 
guards above described. : . ;. 
Means are provided on the toaster panels which 
include push buttons for operating switches:to 
provide operation of the various pieces of equip- 
ment embodied in the installation. The control 
circuit fr these Push buttons is left open when 
the st0ve control transfer switch SCT is turned 
fo the "Automatic" position. Control transfer 
switch SCT is a multipole switch, the poles and 
contacts-of which are indicated in Figures 13A; 
13B and 13C. One.such SWitCh is associatedwith 
each of the groups of relays and contactors for 
each store. 
When this control transfer switch SCT is 
-turned fo the "Manual" position, the PuSh button 
switches can be used for positioning the equip- 
ment for repairs or adjustmet that will ulti- 
mately be necessry after long periods of oP- 
eration. The following describes briefly the op- 
erationsthat máy be ttained by using the various 
push: button switches located on eàch of the 
mter Pnels (Figure 10) öf the three stores of 
the illustrated installation. 
Pressing the 15ush butto! .|22g marled "Close 
c01d blast vïlve" will cause the cold blast .Valve 
fo elosè: The:closing operation wfll be hlted 
When th e 6old blast ValVë reaches its fully cl0sed 
position by  the operàtion of the muiipole Cm 
switctï (Figure 3). "  . 
 .Pressing hé Push button i22h marked-«'Close 
hot blast vaine" wfll causë:th hot Jlàs- Vlve 
tocf6e. Thls çlosla 0Pèmtion Will :bç h$1ted 
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When the hot blast valve reaches its fully .closed 
position by the operation of .the multipole cam 
switch 28 (Fig. 2). 
Pressing the Rush button 122i marked "Open 
blow-off valve" will cause the blow-off valve te 
open. The opening operation will be halted when 
the blow-off valve reaches its fully open position 
by the operation of the multipole cam switch6$ 
(Fig. 5). 
Pressing the Rush button 122j marked "Open 
left chimney  valve" or the -Rush button 22/¢ 
marked "Open right chimney valve" will cause 
the corresponding chimney valve te open pro- 
vided the store pressure has been reduced te 
almost zero as shown by the operation of relay 
SP te be described presently. The opening more- 
ment of either chimney valve will be halted 
when the chimney valve reaches its fully open 
position by the operation of the multipole cam 
switch  (Fig. 4). 
The pressing of the Rush button 22l marked 
"Close blow-off valve" will cause the blow-off 
valve te close. The closing movement of this 
valve will be stopped by the operation of the 
multipole cam switch $ (Fig. 5). 
The pressing of the push button 12m-marked 
'Close leït chimney valve" or the Rush ,button 
122n marked "Close right chimney valve" will 
cause the corresponding chimney valve.te close. 
The closing movement will be halted when the 
chimney valve has reached ifs fully closed posi- 
tion by the operation of the multipole switch 35 
(Fig. 4). 
The opening oï the cold blast valve can:be ac- 
complished only by first pressing.the ,Rush but- 
ton 120 marked 'Open cold blast pilot." This 
wfll cause the cold blast valve te more a short 
distance opening pilot port 4! (Figure 3)..The 
motion of the cold blast valve is halted by the 
operation of the multipole cam switch-39. 
The pressing of the Rush button 122p marked 
"Open hot blast valve" wfll cause the hot blast 
valve te open provided that the differential pres- 
sure across the hot blast, valve  is within a pre- 
deterrnined limit, for example, one .Round per 
square inch .as evidenced by the operation of 
relay DP te te described presently. 
The pressing of the Rush button 121 marked 
'Open cold .blast valve" will cause the cold blast 
valve te open provided also that the cold blast 
valve pilot plate 41 (Figure 3) has first been 
opened. The opening motion of the cold blast 
valve will be halted when said valve is in its 
fully.open position by the operation of .the muRi- 
pole:cam switch 39. 
Description o] elecrical conrol insrumenaliies 
The disclosed embodiment of the present in- 
vention includes three master panels, M.P, one 
for each of the three stores, and three sers o 
limit switches, one set for each of the three 
stoves. 
The control equipment associated with each 
store consists broadly of (1) the toaster panel 
MP containing various-Rush buttons, selector 
switches, the differential pressure switch, :sove 
pressure switch and the manuallyoperated store 
valve program switch, SVP, (2). various limit 
switches otherwise calied cam switches or.multi- 
p01e cam switches, mounted on the various in- 
strumentalities and mechanically oPer_atëd, bY 
sïch instrumentalities, and (3) three grops of 
relays and contactors associated ith .the con- 
£ols or the motors driving-the valves .for .the 
respective stores. 'The.numbers t-te i0&ppliêd 
te the lines appearing af the left of 13A, 133, 

2O 
13C, 14A, rl4B, 14C, 1SA, 153 and 15C refer: ¢o 
the ten angular positions.of the stove.valve pro- 
grain switch SVP, Fig. 10..The similar.vertical 
lines at the right of the figures above mentioned 
5 reïer te the limit.switches assoCiated with the 
various valves and other devices operated. For 
instance, 4n connection with Fig. 13A,. contacts 
ICBV4 in the topmost line are bridgéd=:when 
the.cold blast valve is fully opened or partially 
10 opened. These contacts are unbridged When 
 the cold blast valve is fully closed. Furthermore, 
when the cold blast furnace is fuliy closed; con- 
tacts I CBV2 in Fig. 13A are bridged. As-soon 
as thecold blast valveis partially opened; these 
15 contacts become unbridged. Similarly, contacts 
IHBVI are bridged when the hot blast valve, is 
fully opened or partially openëd, and are un- 
bridged when the hot blast valve is fUllyclosed. 
Contacts I HBV are bridged when the hot-blast 
20 valve is îully closed. 
The following is a brief catalog of various re- 
lay coils and contacts-andcontactors pertaining 
te No. 1 store. The relays and contacter cofls 
and contacts for No. 2 store are identical there- 
25 with except that they bave the prefix 2. :The 
relays and contactors for No. 3 store are identi- 
cal with those referred te in connection with- No. 
1 store except that .they rhave the .prefix 3. 
Caalog o] icleniflcaions 
These physical relays and contactoxs :themr 
selves are net shown in the drawings due to4he 
complexity and difficulty oï.including them there- 
in. ttowever, the coils-which operae £hem;and 
35 the contacts operated by them are shown. 
The identifications of the figures above: re- 
ferred te are catalogued with the figuresin which 
they appear, as foliows: 

40 Identification 

1CBVCC 
1CBVC ............. 
CBVC2 ............. 
CBVC3 ............. 
45 1CBVC4 ............. 
1CBVOC ............ 
CBVO ............. 
1CBVO2 ............. 
CBVO3 ............. 
BOVCC ........... 
1BOVC1 ............. 
1BOVC2 ............. 
50 BOVC3 ............. 
BOVOC ............ 
BOVO ............. 
BOVO2 ............. 
1BOVO3 ............. 
1HBVOC ............ 
1HBVC1 ............. 
55 1HBVC2 ........... :- 
1HBVC3 ............. 
ltBVC4 ............. 
1HBVOC ............ 
IHBVOI ............. 
1HBVO2 ............. 
1HBVO3 ............. 
1.HBVO4 ............. 
60 1HBVO5 ............. 
LCVOC ............ 
1Love1 ............. 
1LCVO2 ............. 
1LVCOS ............. 
LCVO4 ............. 
1LCVCC ............ 
6 iLCVOl ............. 
1LCVC2.._ .......... 
LCVC3 ............. 
1LC¥C4 ............. 
RCVOC ............ 
1RCVO1 ............. 
1P,CO2 ............. 
1RCVO3 ............. 
70 1cvo4 ............. 
.,IRCVCC ......... =--- 
I:RCVC1 ............. 
1RCVC2 ............. 
1ROVC3 ............. 
1RCVC4 ............. 
ICBVORC ........ :- 
 1CBVOR1 ........... 
 1CBVOR2 ........... 

Fire 

1SA 
1SA 
12, 
12 
12 
130 
12 
12 
12 
13B 
12 
12 
12 
12 
12 
12 
13A 
- 12 
.12 
12 
.12 
12 
12 
13± 
12 
12 
12 
13]] 
12 
.13A 
13A 
13] 
13C 
13ç 

Identification 

1CBVCRC .......... 
,1CBVCR1 ........... 
1HBVORC .......... 
dHBVOR1 ........... 
IHBVOR2 .......... 
1HBVOR3 .......... 
1HBVCRC .......... 
1HBVCR1 ........... 
1HBVCR2 ........... 
 1HBVCR3 ........... 
1HBVçR4 
1BOVCRC .......... 
1BOVCR1 
1BOVCR2 ........... 
1BOVCR3 ........... 
1CVORC 
lçVOR1 ............. 
1OveR2 ............. 
1OveR3 ............. 
1oveR4 
CVOR5 ............. 
lçVCR1 ............. 
1CVCR2 
1CBPOç .......... 
1CBPO1 ........... 
1CBPO2 ......... 
1CBPO3 ............. 
lçBPO4 ............. 
1SDO:RO ............ 
1SDCRI__- ......... 
tSDOR2 ............. 
ISDCR3 ............. 
IBVCC .............. 
1BVC1 ............... 
1BVC2 ............... 
1BV3 ............... 
[BVC4 ............... 
1BSRC .............. 
iBSRTC ............ 
 1BSR1 ............... 
1BSR2 
1BSR3 ............... 
1BSR4 ............... 
1BSR5 ............... 
1BDRC ............. 
1BDR1 ............ 
1BDR2 .............. 
 1BDR3 ............. 
-1BDR4 

Figure 

.13A 
-130 
130 
13A 
130 
130 
3 
14B 
14B 
,. 15B 
130 
.130 
130 
.150 
230 
:13C 
130 
133 
 .14C 
15C 
"133 
ISB 
12 
12 
"12 
133 
3C 
. IC 
, .150 
13A 
". 14A 
:14C 
" 1SA 
7.150 
.13A 
"13A 
13C 
143 
153 
3B 
 130 
.14.( 
,440 
: .1SA 
"lO 
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Identification 

1BSlO ............... 
IBSll ................ 
1BSI2 ................ 
1BSI3 ................ 
1BSI4 ................ 
ISPO ................. 
ISP ................. 
IDPO ............... 
IDPI ................ 
1MSVO .............. 
IMSVi .............. 
1MSV' .............. 
IBO ................. 
IB2 ................... 
IB3 .................. 
I]KBVI .............. 
lttVV2 .............. 
lttBV3 .............. 
13BV4 .............. 
1HBV5 .............. 
ltt.BV6 .............. 
1HBV7 .............. 
1HBV8 .............. 
1HBVg.__: .......... 
1CBV1 ............... 
1CBV2 ............... 
1CBV3 ............... 
1CBV4 ............... 
1CBV5 ............... 
1CBV7 ............... 
1CBV8 
1CBV9 .............. 
1BOV1 .............. 
1BOV2 ............... 
1BOY3 ............... 
1BOV¢ ............... 
1BOV6 ............... 
1RCVt ............... 
1RCV2 ............... 
1RCV3 ............... 
1RCV¢ ............... 
SVO ................. 
MVC ................ 
lSDCI.__= ........... 
1BN ................. 
IlPB1 ................ 
IG-P1 ................ 
IlBD1 ............... 
lSBDI ............... 
1BUS1 ............... 
1BUS2 ............... 
LBB1 ................ 
2BB1 ....... : ........ 
3BB1 .............. 
1ECBV1 ............. 
1ECBV2 ............. 
1ECBY3 ............. 
2SCT9 ............... 
2RCV3 .............. 
2ROVCC ............ 
2SVP7 ............... 
2SOT10 .............. 
2LCV3 ............... 
2LOVCC ............ 
2LCV4 ............... 
2RCV4 .............. 
2ECBV3 ...... _h_:__. 
2BOV3 .......... : .... 
3BSR2 ............... 
1BSR¢ ............... 
2BSt4 ................ 
2SVP10 .............. 
2ttBV7 .............. 
2SCTll .............. 
2SCT15 .............. 
2IBP1 ............... 
2OBPO6 ............. 
2CBV3 ............... 
2OBV5 ............... 
2SOT12 ............... 
2DP1 ................ 
2HBV2. .............. 
2ttBVOC ............ 
2iBV2 .............. 
20BVOO..: ......... 
2ECBV1 ............. 
2OBV¢ ............... 
2OBVOC ............ 
2OBV2 ............... 
20VO:RI ............. 
2ECBV2: ............ 
2SOT2 ............... 
2HBV1 .............. 
2BVCC ............ 
2HBV8 .............. 
2OBV8 ............... 
1161:'1 ................ 
lSVP1 ............... 
1SOT1 ........... :.__ 
1OBV¢ ............... 
1OBVOC ............ 
1OBV2 ............... 
1OVOP,1 ............. 
lSVP2 ............... 
1SOT2 ............... 
1HBV1 .............. 
IHBVOC ............ 
1OBV..=...J.= ...... 

Fll ure 
t30 
t3A 
14A 
t3B 
t3B 
t3A 
301 
301' 
t30 
13A 
t2 
1;A.t 
IB 
L3A 
t3A  
[3B 
[30 
[3B 
.4B 
.4B 
.4B 
4B 
4B 
4B 
AB 
4B 
4B 
40 
4B 
4B 
4B 
40 
40 
40 
40 
40 
40 
40 
4A 
4A 

.; 601979 

Identification 
tttBV3 .............. 
2BSI1 ................ 
3BSI1 ................ 
lSVP3 ............... 
1SP1 ................ 
tSCT3 .............. 
1BOVOC ............ 
1SCT5 ............... 
lSVP5 .............. 
1LCV1 ............... 
I:RCV1 .............. 
1LCVOC ............ 
-1RCVOC ............ 
1LCVO2 ............. 
ILCVO ............. 
tLCVO4 ............. 
1RCVO2 ............. 
tRCVO3_: ........... 
1ROVO4 ............. 
tLOV1 ............... 
1ROV1 .............. 
1BOVOO ............ 
1BOV2 ............... 
1BOV6 ...... : ........ 
1OVOR5 ............ 
lttBVOR4 ........... 
1BRO ............... 
1BUS2 ............... 
1SOT9 ............... 
1RCVCC ............ 
1LCVCC ............. 
3BUS2 ............... 
3RCCC ............ 
3LCVCC ............ 
3RCVCC ............ 
3LCVCC ............ 
3RCV3 .............. 
3LCV3 ................ 
3SDC1 ............... 
3SDCRC ............ 
tYfBVOR1 ........... 
2BI)RI .............. 
2BVOI ............... 
IBSRO .............. 
3BVOI ............... 
IOBVOO ............ 
1OVO:RI ........ _.. 
1SVP2 ................ 
13BVOO ............ 
2BDR3 .............. 
2M8V2 .............. 
28DCR2 ...... : ..... 
2CVOR3._:/= ........ 
2BOVOR2 ........... 
2OBVOR1 ........... 
tSDOR2 ............. 
1OVOR1 
tBOVOR2 ........... 
1BVO2 ........ ". ...... 
3SDCR2 ............. 
3CVCR2 ...... ' ...... 
3BOVCR2 ........... 
3BVO2 ............... 
2IBD1 ............... 
2ttBVOC ............ 
2ttBVO2 ............ 
2r4 B VO C ............. 
2CVOR2 ............. 
2SBD1 ............... 
2T-rBvc C ......  ..... 
lSVP4 ............... 
IECBV3 ............. 
2BSRI ............... 
3BSR2 ............... 
33BVCRI ........... 
2LrBVCI%I., te .... 
18VPI0 ........  
ICBPOC ............ 
1CBVOR2 ............ 
ISCT14 .............. 
2BI):R3 ........... ._ 
3BDR2 .......... ... 
IBSR2 ........ .. ...... 
IBSRT ........... 
IEOBV1 .............. 
:CBV4..__f. ......... 
tCBVCC ............ 
1OBV4 ......... z ..... 

Figure 

Contac%ov iCBVC (a contr011iig elay or con- 
tactor) (No. 1 stove cold blast valve close) has 
the function of c!osing circuit to the 0perating 
motorfor the cold blast valve to cause said motor 
13A13A 5 to close said valve., Said contactor ICBVC is 
13 provided with the operating coil I CB.VCC and 
13A with contacts ICBVC I, ICBVC, ICBVCS, 
13k | CBVC4. 
IA Contactor ICBVO (a controlling relay or con- 
13A 
1 10 tactor) (No. 1 stove c01d blast valve open) bas 
13A the fuction of closing circuit to the operating 
 13A lnotor for the c01d blast valve to open said 
13A valve. This contactor fCBVO is provided with 
13A 
3A the operating coil |CBVOC and the contacts 
1212 15 |CBVOI, ICBVOI, ICBVOI. 
12 Contactor IBOVC (a controlling relay or con- 
12 tactor) (No. 1 store blow-off valve close): bas 
1 the function of closing circuit to the operating 
13A motor of the blow-off valve to close said blow-off 
13A 
13B 2O valve. Said contactor IBOVC is provided with 
13B the operating coil |BO.VCC and the contacta 
13ç IBOVCI, IBOVCl, IBOVCl... 
130 Contactor IBOVO, (a controlling relay or con. 
13B tactor) (No. 1 stove blow-off valve open) has 
13B the function of closing circuit to operating motor 
t3B 25 
13B for the blow-off valve to open said valve. Said 
3B contactor IBOVO is provided with the operat- 
15B 
15B ing coil IBOVOC and the contacts IBOVOI, 
IB lBOVO2, IBOVOS. 
t5B 
IB 30 Contactor IHBVC (a controlling relay or con- 
IB tactor) (NO. 1 store hot blast valve close) bas 
IB the function of closing circuit to the opergting 
15B motor for the hot blast valve to close said hot 
t3A 
13A blast valve. Said contactor I HBVC is provided 
13with the operating coil IHBVCC and the. con 
13& 35 
13A tacts IHBVC, IHBVC2, IHBVCS, II-IBVC4. 
1. Contactor HBVO, (a controlling relay or con- 
13_,t factor) (No. 1 stove hot blast valve open), has 
13A the function of closing circuit to the operating 
13A 
.13A 40 motor for the hot blast valve to open said hot 
]3A blast valve. Said contactor I HBVO is provided 
140 
140 with the operating coil I HB.VOC and with the 
1o contacts II-IBVOI, II-IBVO2, II-LBVO.S, IHBVO'4, 
140 I I-]:BVO , 
140 Contactor ILCVO (a controlling relay or con- 
14o 45 
14o tactor) (NO. I store leït chimney valve open) 
140 has the function of closing circuit to the operat- 
140 
.140 ing motor for the left chimney valve .to open 
14o said left chimney valve. Said contactor ILCVO 
140 is provided with the operating coil ILCVOC and 
40 50 with the contacts LCVOq, ILCVO2, ILCVO., 
.t40 - 
14o il-VO& 
140 Contactor ILCVC (a controlling relay Or con- 
14A tactorj (NO. 1 steve right chimney valve close) 
4 has the function of- closing circuit to the operat- 
4B 55 
13B ing motor for the right chimney valve to close 
13B said _right chimney valve. .Said contactor 
13B 
13B LCVC is provided with the operating coit 
13B ILCVCC and the contacts ILCVCI, ILCVC2, 
13B 
13B I I%CVC3, ILCVC4 
13B 60 Contactor IICVO (a c0ntrolling relay or con- 
t3B - - 
3B tactor) (No. 1 store right chimney valve open) 
13o has the function of closing circuit to the operat- 
t3c 
130 ing-motor for the right chimney valve to open 
13o said right chimney valve. Said contactor IRCVO 
13o 65 
13o is provided with the operating coil II%CVOC and 
13o with the contacts IiCVO, I, tEVO2, IiCO,, 
130 
13A I PCVO. 
13 Contactor IiCVC (a controlling relay or conr 
13A "  
tactor) (No. 1 store right chimney valve close) 
13 70 has the function of closing circuit .to the.,Qp- 
,,. erating motor for the right chimney.valve,.t0 
close said.right chimney.valve. Said conactor 
IICVC is,.provided with the operating coil 
IICVCC and the contacts. IR, OeCI,. IICV2» 
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,eiy |CB,ïrOl (an-lnterlocking-relaF)(No. 1 
sto/e;cold»blast-valve open relay) responds ,when 
the .cold_blast valveis in open-position. Said re- 
laF: ICBVOR .is provided with the. o9erting coil 
IBVOC and with contcts .. ICBVOI; 
CBVO. 
-ly CBVC (n inerlocking rely) (No. 
sve cold blst vlve closed rely) responds whn 
the.cod blst vlve is in. closed position. 
rely ICBVC is provided .with the:operting 10 
coil  ICBV nd with the contcts   CBVC 
RelyIHBVO (n interlocking rely) (No. 
stove hot blst lveopen rely) responds fo the 
open position oï the hot blst-vlve. Sd rely 
IVO is proded with the opeting cofl 
OC .and th the contacts tHBVOI, 
HBVO,  HBVO. 
'-ay.IHBCR (an intertecMng relay) (Ne. 
steve, hot  blast  val.ve closed .:retay) responds to 
the. closed, position of-the hot blst valve. 
rely HBVC is provïd,.with the operatim cil 
HBVCRC and with the .contacts 
VC,. VCR, 
-Relay BOVCR .(an interlocMng relay) (No.i 
se bloweff valve closed rely) respods to 
the, closed positn .of the blow-o alve. is 
lay .BO is, provide with the operating 
coil  lBORCand with the c0ntacts.  BOV 
BOVCR, BOCR. 
elay[CVO (an interlocMng rely) (No. 
svechimny, vatve: open ray) responds when 
both  chimney valves are .open. is , relay 
CVOR is..provided with the .operating ,coil 
CVOC ïand with the contacts .CVO, 
ICVOR, ICVORS, ICVO, ICVOES. 35 
Relay lCCR(an intelocngrelay) (No. 
tove hhnneyvalve closed relay)  resonds when 
both chney va.lves are closed. This relY 
CC is provided with th operating coil 
CCC ad .with the .contacts CVC» 40 
 CVCR. 
. Cotactor CBPO. (a controlling elay or con- 
tactor) (No. lstove coldblast ilot oen) 
the fction of closing circt to the motor. ïor 
the ïlotplate of the cold blast valve. 
acer  CBPO is providedwith  the oerating, coil 
CBPOC .and .with the contacts 
 CBPO, I CBPO3« ICBPO, . some oïwhich are in 
mo circtS (Fig. 12). 
Relay SDCR. (an interlocMn  relay) (No..1 
stoved0or closed relay)is resnsive to theclosed 
osition of the store door. is relay SD.CR 
pvided ..with  the »oerating coil  CRC  and 
withthe contacts.  SDçR,  SDC,  SDCR3. 
 Rela/BVC (an  intelocldng rlay) (No. 1 
sv blast valws closed) res0nds, when both 
hacoldblastvalve-and the.hot blast alveare 
incl0sed osition. is .relay BVC isevided 
wih  te oerating coil tBVCC and the contacts 
BVC, BVC, BVC3, 
lay BSR (an interlocing.elay) .(No. 1 
sove  blast store elay) .intelocs  the centr01 
s0 that this store, schedu.led fer blast a.fter bacl- 
dating,is retUrnedto blast. Ts relay 
is a31athing-tye rêlay,- having the. Closing coil 
BSC  and a. tripcoil  BSRTC. e..losed 
by)ënegizatlon oï the. closing coil it wilL remaln 
closed til the tri coil is energized. This.re- 
lày BSR ïs .roided with the contactsBR, 
Rely .BDR (an inter.locing relay)(No. 1 
store bac  drat relY) intêrlocs the Stovê -t0 
be  usd; ïo. bac daïting. is.elay   BD 
prodedwiththe epeating c0il  BDRC.and 
the ¢ontacts - .BDL   BDR, . IBDR, -  B, 

Relay IBSI (an interlocking relay) (No. I stoV 
blast stove interlock) further interlocks the con- 
trol so that the stove that vas on blast previouæ 
to back draft must be returnedrto the blast posi- 
tion after back-draft is completed. This relay 
IBSI is provided vith-the operating coil BSiC 
and with the contacts BSII, BSI2, 
IBSI4. 
Relay ISP (an amplifying relay) (No. 1 st0e 
pressure) interlocks the control .making it nec- 
essary for the stove .pressure tobe approxilnate.y 
at.atmosphere before opening the chimney v-atvts. 
This relay SP .respoïds to the pressure within 
the stove. Said:relay is.provided with the Oper 
ating coil |SPC.and withthe contacts 
SP2. 
Relay DP (an, interlgcking relay) (No. 1 soï,e 
differential .pessire).interlocks the control:s0 
that the differenialLpressure across the hot blast 
valve is at a predetermined iow value beforethL hot blast valve can.be0pened. This value shoùld 
preïerably be in the neihborhood of one pound 
per square inch or less. This relay IDP is ,pro  
vided with the operating coil DPC and wihthe 
contacts DP. 
lelay |lVLSV (.an interlockin relay) No. 
stove mixer-short valve) responds when the 
mixer valve is in closed, position and the snort 
valve is open to atmosphere and closed fo .the 
furnace. This rCay'ÁÂVJSV is provided with the 
operating cofl IMSVC .and with the contacts 
IMSVI.. IMSV.  
Conta-ctor lB, (a controlling relay or contac- 
tor) (No. 1 stove humer) controls the motor for 
driving :the fan on the_stoVe humer blower. This 
contactor is providéd with the operatingcoil 
IBC and with the contacts IBIo lB2, IBS, in the 
burner-motor circuit. 
The following is a catalogue of the-limit 
switches associated with No. 1 stove. The prefix 
2 is used for No. 2,stove ]irait switches and preflx 
3 for No. 3 stov, e-,limit switches. The-limit 
switches for No. 2,. store and.No. 3 store are simi 
lar to those for. No. _1 stov.e. 
The multipolecamswitch8 (Figure 2) is pro- 
vided with a multiplicity of contacts as follows: 
IHBVI (No. 1.stove hot blast valve I) is acon- 
tact closed when the hot blast valve is ,open,-and 
open when the .hot .blast ,valve is completély 
closed. 
IHBV- (No. l.stove hot blast valve ) is:.a 
contact closed when£he hot blast valve is closed 
and open when thehot blast valve is wide open. 
HBV (No. 1 .store hot blast valve ) is a 
contact closed on!y when the hot blast valeis 
completely closed. 
HBV (No. 1 stove .hot blast valve 4) is a: con- 
tact closed only when the hot blast valve is com 
pletely ;closed. 
HBV  (No. 1 stovehot blast valve ).is,a 
contact closed only when the hot blast.valveis 
wide open.  
fHBV $ (No. 1 stove hot blast valve $)ls.a 
contact closed .only when  the hot blast valve 
.wïde open. 
II-IBV ,(No. _1 stove hot blast valve 7)ls 
contact closed only when the hot blast valve is 
completely closed. 
fHBV$ (No. 1 stove hot blast valve 8)is, a 
contact closed only when the hot blast ,valveis 
wide open. 
HBV9 (No. 1 stove hot blast.valve,9) is a 
contact closed only when..the hot blast valveis 
wide open. 
The cold blast valve CBV (Fig. 3) isprovlded 



'witha multipole cam switch $9 having a  multi- 
plicity of contacts as followsi 
|CBV| (No. 1 store cold blast valve ) isa 
contact closed only when the cold blast valve 
pilot plate is open. 
CBV2 (No. 1 store cold blast valve 2) is a 
contact closed only when the cold blast valve 
pilot plate is completely closed. 
CBV$ (No. 1 store cold blast .valve 8). is a 
contact closed only when the cold blast valve 
pilot, plate is completely closed. 
|CBV4. (No. 1 store cold blast valve 4) fs a 
contact closed when the cold blast valve  open 
.and open when the cold blast valve is closed. 
|CBV§ (No. 1 store cold blast valve 8)  a 
contact closed when the cold blast valve fs 
opened and open only when the cold blast valve 
is completely c]osed. 
CBV (No. 1 store cold blast valve ) is a 
contact closed when the cold blast valve is wide 
open. 
CBV (No. 1 store cold blast valve' ) is a 
contact closed when the COld blast valve is wide 
CBV9 (No. 1 store cold last valve 9) is a con- 
tact closed only when the cold blast valve is wide 
open.. 
The bl0w-off valve IBOV (Figure 5) is pro- 
vlded th the multipole cam switch 6 having a 
multiplicity of contacts as follows: 
IBOVl (No. 1 store blow-off valve I) is u con- 
tact closed when the blow-off alve is closed and 
open only when the blow-off alve is wide open. 
IBOVl (No. 1 store blow-off valve )  a cn- 
tact closed when the blow-off valve is open and 
open only when the blow-off valve  completely 
closed. 
IBOV$ (No. 1 store blow-off valve ) is a con- 
tact closed only when the blowoff valve 
closed. 
IBOV4 (No. 1. store blow,off valve 4) is a con- 
tact closed oy when the biow-off valve is closed. 
IBOV (No. 1 store blow-off valve 6)  a con- 
tact closed only when the blow-off valve is closed. 
e righç chnëy valve IRCV (Fire 4) 
proded with the multipole cam switch 8 having 
a multiplicity of contacts as follows: 
IRCVl (No. 1 store right chimney alve I)  a 
contact closed when the right chney alve 
closed and open only when the right chimney 
valve is wide open. 
IRCV2 (No. 1 store right chimney valve 2) 
a contact closed only when the right chimney 
9alve is wide open. 
RCV (No. 1 store right chimney valve S) 
contact closed when the right chney valve is 
open and open only when the right chimney 
valve  completely closed. 
RCV (No. 1 store right chney valve ) is a 
contact closed only when the right chimney valve 
]s completely closed. 
e left chney valve multipole cam switch 
IV is provided with contac identical with 
the contacts of the right chimney valve multipole 
cam switch except that they bave the orefix L 
instead of R. 
The short valve SV (Figures.1 and 8) is pro- 
vided with the cam switch  having the con- 
tact SVO (snort valve open) which contact is 
closed when the short valve ls open fo atmos- 
phere and closed fo the furnace. 
e mixer valve MV (gures 1 and 9) is 
provided with tle cam switch a having the 
.contact MVC (mixer valve closed) closed when 
the mixer valve is closed. 
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The Stove-door SD (Figure 7). is provided with 
the limit switch 90 having the contact |SDC|, 
closed when the store door is centered over 
the burner port. 
5 The burner |B (Figures 1 and 6) is provided 
with the limit switch 78 having the contact 
BN| which i closed 
in retracted position. 
Reîerring now fo the elecçrical instrumentali- 
10 ries of the toaster panel MP associated with 
each oî the stoes, push button switch 122« bas 
-the function of initiating the b!ast perlod and 
is provided with the contact |IBP| (biased to 
open position). Psh button switch 122b has 
[5 the function of initiating the gas period and is 
provided witl the contact L!GP| (biased fo 
open position). Push button switch 22c .bas 
the function of iïfitiating back-draft and is pro- 
vided With the contact |BD| (biased t0 open 
20 positiorD. Push button switch 22d has the 
functior o stopping back-drafting and is pro- 
vided with the . contact |SBD| (biased fo open 
position). Push bUtton switch |2e has the 
ïunction of bottling up the store and is pro 
ri3 vided withthe.contacts |BUS and BUS2 (both 
biased fo open position). 
Selector switch | is a two-position switch 
for controlling the humer blower and has the 
two positions "Stop" and "lun." Said selector 
0 switch |23 for iXlo. 1 store is provided with the 
Contact BB, closed when said switch is in 
"Run" position and open when said switch is 
ïn "Stop" position. Store No. 
3 bave corresponding contacts. 2BB and BB|. 
5 " Selector switch |24 is a two-position switch 
and has the function of controlling the emer- 
gency closure of the cold blast valve. Said se- 
lector switch |24 may be moved fo the position 
marked "Ieset" or "Close" and, on the panel 
O asociated with No. 1 store, is provided with 
the contacts |ECBV|, |E'CBV2 and ECBV3 
The Push button switches |2/ fo |2p, inclu- 
sive, are al! provided with contacts which con- 
trol the manual operation of the instrumentali- 
ries disclosed in Figures 1 fo 9, inclusive, When 
if is desired fo operate th store installation 
manua!ly. For manual operation the store con- 
trol transfeï switch SCT asociated with the 
particu]ar Store being controlled should be turned 
fo the position maïked "loEan." after which the 
particular button |2 fo |2p would be puhed 
for the operation associated with that particu!ar 
button. " 
Means are provided for manual, that is, non- 
.nterl0cking operation, if desired. For this pur- 
pose an 13 pole, 2 position control transfer 
switch SCT is provided, some of the bldes of 
which are indicated in Figure 1SA. Said blades 
may be located in the position marked "Man." 
or the p0siion..marked "Auto." When said 
biales are in the positi?n marked "Auto" (the 
normal position) the automatic sequences are 
obtained, l/hen said biades are in the posi- 
tion marked "Man." the manual or non-inter- 
locking ïeatures of this control are obtaind. 
Description of he funcion o/ he e.ecrically 
conSrolled circuit8 
In describing the functIons of the electrically 
control]ed circuit involving the control of No. 
1 st0ve, if is necessarY fo discusscertain elec- 
trical dircuits associated with stores Nos. 2 and 
3.:. In the discussion which follows j.ust asin 
the discussion herei.nabove, the prefix 1 on:re- 
ï5 U.aYs; ontact0rs, conductoïs and other associated 



pieces o, equipment., denotes equipment: 
associat,d; with No. t 
plies to sucL pas assctad with: No 2 t0ve 
and the pre 3 applies to simil part ssoci- 
ated th No, 3store. 
Fst poceur--cn, stosï:--The dis- 
cussion .of: the contrel, sequnc may e, startd 
with the assumption that No. tstovei-..on blast 
and: that  No, 2 nd: NO. 3 st0ves are. on, gas. 
No. 2_ st0ve is to. go on 
stve, 
e No. 2. store:- has boen on tas. - Threfore 
it isnecessary to shu off.the:gas supply, shut 
. off fhe: humer, bloer: and-close the g: .por.t of 
thestove. 
e pointer f f of . the-maser panet.., of 
No. 2 store is new moed- to position f. (store 
on-blast). Contact,-Sï (gure 14B) closes 
in: rhin- No. I position nd: an eectcl circuit 
is ¢omRleted from conductor ,L, tough .multi- 
ple cam switch contacts. CBV2 and-RV$ 
(g. IA-), thencç thr.ough the, limit swltch con- 
facto- SDC (gure 1). through contt 
RS-: hrouh- the-,stove control transfer switch 
contact RS9  (located: in. "Auto?' position) 
thence through multipole cam. swtch, contacts 
R-RCV to.the contactor coil; RCCC to, the:.con- 
ductor. LR. 
other path that. parallels the pth just 
tracd after, if,, leaves-, the contact RSVP]: goes 
through  the Role.2SCT on, the trnsfer, switch 
("Auto,."- position) through the. multil cm 
stch contacts RLC$_ to the contactor coil 
LCVCC fo the conductor L Ts causes, the 
cmney vlve, motors  (Fige.4) te operate, 
thereby, closlng:-the ]eft nd-right-chimney: wlves 
of No.. 2 store. Wlth, the closure- of': these two 
chimney, valves and the consequent, movement 
of-the respectivemultipo]e cam switches to.c]osed 
Rosition,.a circuit mybe traced from.the con- 
ductor L. g. 14B thr.ough the-multipole, cam 
wtch contacs.2LCV4» RCV; through-thecon- 
tacts;ECBV3.of the emergency cold blast valve 
selector- s.witch - threugh the. limit-: stch 
contacts 2BO$ through thecontacts$BB and 
BSR (both biased fo closed sition-). thence 
thr.euh the :contacts-2BSI; thence tough: the 
sove wlve proam contact. 28, thence 
through £he contact- 2V] thr.ough=the contact 
_8C ("Auto." position)., thencethrough the 
ctactS,(«Auod' portion), (gure 14C) 
to.the..contacts.-2P , (gure 14B) of- the.push 
button switch R (itiate b]ast period). 
pressng,:of this. push button. « will c0mplete 
the.circuit just. trc thr0ugh-,the operating-coil 
RCBPOC, the contacts RçBV3 being bridgçd, 
thece fo the conductor-LR, 
Energ!zation of, the operating: coil. 2CBPOC 
causes, the cold blast valve  open- prt.way,-,that 
, ,t0 the .pesition where .the. mtipole-cam sitch 
-contact= CBV is-.opened, The pilot plate- 
of the. cold,blast,valve CBV. (gure 3) is now 
op and al]ows a. portion 0f the cold-=blast. 
enter., the store. e. co]d blt.air-inthe.sve, 
that= is, store 2 aoeording toE the example being 
dcsed, now builds UP pressur inasmuc  the 
other-0pengs aFe ailclos.cal. 
en the inteal preure of the store is 
abp: a pre.dtered  different1l- fm: the 
pressur.e of the -furne:side.,of.the hot blas valve 
(which dierential may. be- in. the nelghbozhood 
ofone-.pound  per squar.e, inch-or lest) . the .relay 
DP will  close and thereby complete the con- 
ol..circt  cause the. contacr VO 
close.i conc VO; VOnd 2VO 
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£.o..e__n rgiz, the. mo_ .r: .of: the_ hotï,.blsk valv.-«to 
open said valve (Figure!,2. The:ci:uit.-,is. ff.oto 
2SVBIO (Fi/gure_ l_4B): through 2SVPII: (..Fi/gure 
14C) :2OeV§,-2SCTI2,: ( Auto..pOSltlO ), 2DP  
5 2ItBV2, coil 2HBVOC to line, L2:. Th:e.openlrlg 
motion o!-the hot.blanC.valve (on stoye 2 accord- 
ing toi the:ex.ample:being discussed) is,caused to 
stop when the hot-. blast-: vl.v.e. eaches its wides 
op.en .position by: the..opening ol the: contact 
10 XttBV2 carri_ed..by, the multipole cam swi£ch8 
(Figure 2). Opening: o.: the:hot.blastvalve and 
consequent movement of this mulNpole-cam 
switch, bas .caused contact.. J-IBV. (Figure 14C) 
to close, therebF, completing the. control circuit 
1 to: the contactor coil. 2CBOC. Energization o 
the.operating.coil XCBVOC:oï said.contactor: will 
result in. the closuïe o.f contacts CBQL 
2CBVO and CBVO (Figure 12) connecting 
the motor  oï the cold.blast, valve- across, the 
20 phase.circuit disclosed:in-Figure 12, causing said 
cold blast valve to open until the motion 
stopped when-, fully, opened .by the opening of 
the contadt. CBVïl. (Figure 14C) car.ried].by, .the 
multipole cam switch 9 (Figure 3). No. 2stove 
25 is. now on blast and will remain so until manipu- 
lation o the hand-control wheel II  and. cor- 
responding push buttons on the master panel,of 
No. 2-stove, or in the event,=of'an emergency, .un- 
tri the turning of: the-selector, switch-- I. to4ts 
30 "Close" position, 
This emergency .action.will:elose. the cold blast 
valve, tlïrough circuit ECBVI. (Figure 14A), 
CBV-and. 2CBVCC; and-w.it.h its complote 
closure« the- hot- blast Valve-- will - automatically 
35 close.through, circuit' 2CB¥2 CVORI, ECBV2, 
2:SCT (Auto.)  HBVI, and coil 2I-IBVCC toline 
L2. Resetting oï this emergency switch. 
the ';Reset"-position will, return the-equjpment 
to the condition it was in-beïore the emergency 
40 arose. 
With-No. 1 store andNo« 2 sto.ve on b!ast 
is. now.. pòs,siblè to remoe No. 1 store ïr0m. the 
blast, operation .and' put-this-store .on-gas fo re. 
heating- of: the brick- w0rk. The poin.ter on-.he 
45 hndwheel. I:l §i (Figure:10) on-. No:.. 1.s.tove master 
panel is. turned- rb the- No:. 6 position. (sto_ve-. on 
taS) and_the -push- bu.tton- I Xb- entitted:".Initiate 
gas period" is presse.d and-released. The. con- 
tacts o_f this-jpush button are. in the- control cir- 
50 cuit--with the coil ICBVCC, Fig. l3A,.and the.re- 
s.ulting energizati.o_n of this coil causes.thecloaure 
of the centacts !CBVC; ICBVC and I OeVC 
(-Fig: 12) resulting in-the energization, of.the mo- 
tor to close the cold blast valve. I CBV (Figures 
55 1 and 3). The contr01, sequence-is as. ïol!ov/s: 
Circuit may. be traced fr0m the conductor L I 
on Fig, 13A through ' the multipole cam. switch 
contacts 2HBV8 and . 2CBVS: through the push 
button contact ' IIGPl thence throug h contact 
"Auto" 
6O ISVPI-to the . : side of- the store control 
transfer switch ISCTI, thence- through multipole 
cam switch contact I CBV to the-contactor coil 
ICBVCC fo the- conductor.LX, When the co!d 
blast, valve is comPletely .c!osed, the-contact 
65 ICBV2-on the multipole cam switch..9-wfll close 
and circuit is now complete from the conductor 
Ll. through- these contacts and thence through 
the.normally closed cold blast valve opeuing.relay 
contact ICVORI through the store valve.program 
70 contact. ISVP2 through contact. ISCTX, thence 
through the. multipole, cam switch contact 
I HBVI, through the-contactor coil I ItBVCC to 
the conductor LL Closure of the contacts 
IHBVC, II-IBVC and IItBVC4(Fig. 12) results 
7i in the energization oï the.motor .to movethe .hot 
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blast valve IttBV (Figures 1 and 2) fo closed po- 
sition. With the closure of the hot blast valve 
a control circuit is completed through contacts 
|CBV2. and |I-tBV3, thence through the contacts 
of.relays #BSI#, 2BSI, 3BSI| through #SVP 
fo the normally closed contact|SP], thence 
through the "Auto." side of the transfer switch 
#SCT3 fo the multipole cam switch contact 
|BOV|, thence through the blow-off valve open 
coil |BOVOC te the conductor L2. Closure of 
the contacts ]BOVO], ]BOVO and IBOVO3 
(Fig. 12) causes the blow-off valve |BOV (Fig- 
ures 1 and 5) fo open and allows the pressure 
within the store (store No. 1 under the example 
being discussed) fo difninish to zero. 
When the store pressure has decreased to zero, 
the relay |SP will close, thereby closing its nor- 
mally open contact |SP2 (Figure 13A). The 
closure of this contact [SP2 completes the con- 
trol circuit through the transfer switch "Auto." 
side SCT through $VP5 either |SCT "Auto." 
side or |SCT "Auto." side, fo the multipole cam 
switch contoEcts U.VI, or ICV, respectively, 
thence through the contactor coils LCVOC or 
HCVOC, respectively, fo the conductor L2. The 
resulting closures of the contacts |LCVO.$, 
|LCVO, . LCVO, ECVO-, ICVO and 
|ECVO causes the left chimney.valve and the 
right chimney wlve fo open (Figures I, 4 and 
12). 
When the chimney valves bave reached their 
mamum open positions, the multipole cam 
switch contacts LCV$ and $1CV wfll open fo 
stop the respective valve movements. When the 
let çhimney valve is fu!]y open, the multipole 
cam switch contact LCV2 (Figure 13B) is closed 
and thereby complexes a control circuit to the 
contactor coil OVCC, the energization of 
which causes the blowoff valve IBOV (Figures 
1, 5 and 12) fo cloe. The multipole cam switch 
contact BOV will open wten the blow-off 
valve reaches its maximum closed position, 
thereby deenergizing the motor oî ss2d valve. 
The store door ISD on store No. ! (Figures 1 
and /) may be removed frein the gas port on No. 
1 stove and tbe burner extension spool   (Figure 
6) may be moved into position at that port. 
The gas supply valve GV may now be opened 
.and the burner b!ower :,:,.otor ' (Figure .6) ma,y 
be started. 
According to the present invention, the store 
burner blowers are interlocked with the 
mainder of the mechanism to preven injury to 
man or equipment. This safety feature is ac- 
complished by preventing the store attendant 
from starting the blower motor on any store un- 
tri the respective store chimney valves are Wide 
open and the blow-ofï and hot blast val?es are 
closed. The control circuit for this feature is 
foll0ws: Circuit may be traced from the con 
ductol- L %o the manually operable selector 
switch contact #EB (Fi2ure 13C) of the selec- 
for switch |25 on ligure 10 which is now in "run" 
position. Continuing with the tracing of this 
circuit., said circuit may be traced through the 
multipole cam switch contacts of the blow-off 
valve #BOVS, ttrough the .contacts CVOI, 
through the contacts #I-IBVCI fo the relay coil 
|BLOC and the conductor L2. The resulting 
closure of the relay contacts # will cause the 
contactor # on Figure 12 to close, resulting in 
the starting of the burner blower (Figure 6). 
No. 1 store is now on gas. ïhe control sequence 
tor putting No. 2 store and No. 3 store on gas 
identical to the sequece discussed above. 

The control scheme, .ccording to the present 
invention, is so planned that one of the stores 
must be on blast at all rimes during the normal 
operating cYCle. With No. 2 stve on blast and 
5 No. 1 store and o. 3 store on gas, the operating 
cycle mayn0w call for removing No. 2 store from 
blast' and putting No. 3 store on blast,  H0wever, 
if is necëssary that the attendant put No. 3 stove 
on blast belote it is possible fo remove No. 2 st0ve 
10 from blast. The control sequence for putting 
No. 3 store on blast is identical fo the sequence 
for No. 2 store. 
Secong procegure---bo$$1ing-up.--A s previ- 
ousiy pointed out, it may be found necessary 
15 some phases of the store cycle fo bottlé up onèof 
the stores that is on gas. Assuming that 
store is on gas, the control sequence for bottling 
up this store is as follows: 
The gas suPply that is feeding that stove must 
20 be shut off, the humer bloweï stopped andthe 
humer extensio spool retracted so that the 
store door can be moved into ifs closed position. 
The handwheel | l on the toaster panel MP for 
No.. 1 store is now turned so that the pointer 
5 is located af position "Bottle-up store" and the 
adjacent push button 22e (Bottle-up store) is 
pressed and released. A control circuit bas now 
been compled from the conductor L| through 
the multipole Cam switch contacts CBV and 
30 |HBV (Figure 13A) tlirough the limit switch 
contact SDC (Figure 13B) through the con- 
tact |BUS of the push button 22e (Bottle-up 
store) through the contacts SCTg, "Auto." posi- 
tion, or SCT|}, "Auto." position, respectively, 
35 through switch |ICV3 or switch LCV fo the 
contactor coils ItCVCC or LCVCC to conductor 
L2, thereby causing the closure of the chimney 
valves of this No. 1 store. With the chimney 
valves closed this No. 1 store is now bottled-up. 
40 No. 1 stove can now .be returned fo gas by.turn- 
ing handwheel | on the masser panel MP of 
No. 1 stove so that the pointer thereof is at posi- 
tion "Store on gas," thereby again opening the 
chinmey valves as heretofore explained. The 
45 store door of No. 1 stove may now be moved out 
of position and the burner extension spool may 
be moved into extended position. The gas.sup- 
plyvalve may be opened and the burner blower 
may le started. This No. 1 store can also be put 
50 on blast if desired by turning the handwheel | 
On the toaster panel MP.of the. o. 1 store so 
that the poirier thereof s af position "St0ve on 
blast" and by pressing .and releasing the ad- 
jacent push button 2a. This will cause open- 
55 ing of the cold blast pilot plate 41 (Figure 3), the 
hot blast valve |HBV (Figure 2) and the cold 
b!ast valve |CBV (Figure 3) as heretofore 
plained: The procedure for bottling up No. 2 
store or No. 3 store is identical to that discussed 
6o above in connecti0n with No. 1 store. 
Thirg procedure--baclc-àra]$ing.--The Mec- 
trical control sequence for sing a stove for 
back-drafting is as follows: 
If may be assumed .that No. 1 store is onblast, 
65 No. 2 store is on gas and No. 3 store is on gas. 
The store to be used for back-drafting may be 
either No. 2 store or No. 3 store since according 
to the present invention if is impossible fo use 
No. 1 st.ove, due fo the fact that it was on blast 
ïo prior to the need for back-drafting. If 
be assumed that No. 2 store is selected for back- 
drafting. The control sequence for the back- 
drafting of No. 2 store is as follows! 
The dial pointer on the toaster panel MP on 
ï5 No. 1 store will be turnéd fo position "Bottle:up 
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stve' Th¢.«llal- pointer on.t¢ .mster panel 
MP,on  No.-- 2 stove« w. be ted .to 
"Backdrt," The. dial pointer on  the master 
panet-oï..No. 3 stove-will.be4urned fo position 
 'Bole,up store." I. is L necessary ïor the  gas 
supp .t0 the.-burnerof .No .3-stove-to be shut 
o. h burnet blower stopped and thon. sve 
door-put ïin the-position _foz closing- the stove 
openg. As- No,. 2 store, s-to.be used fo,back 
drafting, the-.gas.supply... .the burner for this 
svemust be  shut off and .this bner-blower 
must be stopped. However, the stove.door on 
No..2..stoe..must be-.left open to allow for the 
suction -0f. air. 
Push. butin 122e (Bottle-up:sve) on.the 
maste panel fo No 3 stove .is_now.pressedand 
relesed and control circt ..completed from 
the couctor LI through the multipole, cam 
switch contacts 3CBV2, 3HB3.. (Figure 1SA), 
thence through the limit switch on the store door 
S] (Fig. 15B) through-he, contac BUS2 
of ph button  22e tough switches 3SCT I 0 or 
3SCTI9, through swih 3V3 or 3RCV tough 
the contactor-coils 3RCVCC. and 3VCC to fhe 
conductor L2, (Fire 15, partB). 
e energizaion of  the coi SRCVCC and 
SLCVCC caes the closure oï contact. $RCVC, 
SRCVCS, SRCVC',. SVC2,. SVCS and SLCVC4 
(Figure 12) resulti in the enerzation.oï the 
operating motors for. the .rigt and left cmney 
valves oï stove No.. 3-closing said valves. The 
multipolecamswitch contac SRCVS and SLCVS 
ïor the.right and left chimney vves, respec- 
tively» will open when said cmney valves .are 
completely closed, thereby spping the-supply 
of crent to the: metors of4hese valves. 
.Close of the stove door o No. 3 stove causes 
the closure o relay SSDCR (Fire 15B) thr0ugh 
circuit SSDC and SSDCRC which relay .will stay 
Closedduri theduration oï the back-drafting 
operation. The No. 3 seis.now bottled up 
and there-is no chance of tramitting air 
throh No. 3 sve to the flue  (Fire.l). 
Te push butin No. 22e- (Bottle-up stove) on 
te toaster panel . ïor No. 1 stove . now 
pressed and .released, comleting, a control cir- 
ct from the conductor L through contac 
MSV,(Figure 13A), VOR,.BDR, BVC 
and SBVC, thence through the. contact 
CBVOR and through.the closing coil BSRC 
of thelatch relay BSR. This latch.relaFwill 
stay closed even though the operating coil there- 
oÏ is deenerged til the trip cofl BSRTCis 
enerzed to uatch the relay and.cause it  
drop open. With the .closure of the relay contact 
BSR (Figure 13A) , circuit is completed from 
the conductor L throh contact  BSR . to the 
operating coil CBVCC, causg the close of 
the. coldblast valve..CBV. With theclose of 
the cold last.valve !CBV, miRole cam switch 
contact. CBV. (Figure 13A)  closed, complet- 
ing a ccuit fromconducr Ll tough contacts 
CVOR and S. tough_the contactor coil 
HBCC to the conductor L, thereby, energizing 
the mor toclose the hot blast valve HBV. 
Stove No. 1 .is nowbottled 
The psh button.   c (Itiate back-draft) on 
the master Ranel.MP for No, 2 stove is now 
ressed and_relèased, .comRèting a control circt 
from the conductor L through thelimit swtch 
BN (Egure 14C), contacts 2BDRS, 2MSV2, 
2SDCR, .2CVORS BOVCR2,. 2CBVCR    SDC'- 
R2 CVCR, BOVCR2 BVC2 SSDOE, 
SCVCR2, SBOVCR  and. SBVC thence tough 
the sh.button contac 2IBD of- pUS button 

switch. 1122c .(Initiate backdraft), fo the contact 
2IgBV .to .thec0ntactor. cofl 2HBYOC, result.ing 
in the. energization of the. motor to. open the hot 
blast valve 2HBWon. No. 2 stove. 
6 Closure Of the hot blast valve 2HBV On No« 2 
sto.ve resuls.in, the closure oï contact 2HBrO 
which will complote thecircuit for the c0n.t.ator 
coi! .HBVOC s0 that that cofl. is kept energized 
after the push button is released. The.hot blast 
10 valve is now open on No. 2stove. The store do.or 
bas bee.n left oloen when theburner ws..stopped 
and. the chimney valves are open s0._tha a natural 
draft is now present, drawing away tt!e g.as.es 
from the. blast furnace and allowig thym 
l burn in this backrdraft stove, ufiizing, teir_ 
values and rm0ving th hazard to the equipment 
and to. the workmen around the blast.furnace. 
To stop.the.back-draft process the 
need only press, the button. |22, (Stop. bac.k; 
20 draïting) on the master panelMP ïorthe.No. 
stove. The control circuit c0mp!eted by this 
action may be traçed ïrom the. c0nduc.t0r 
throughthe multipole cam switch contact 2BV 
(Fig. 14A), contact 2CVOR2 through the con- 
25 tact SBD| of the push button. 12 through the 
contactor coil HBVCC to th conduct.pr L2. 
This results in the energization of the motor or 
closing the hot blast valve 2HBV. No. 2. store 
can now. be put back on gas if desired. 
30 No. 1 store must be returned to blast and the 
control sequence is as follows: The hndwheel 
il5 on the master panel MP for No. 1 stoveis 
moved so that the pointer thereon is at.positi0n 
"Stove on blst," causing the relaF 2BDR, Fig. 
35 14B, to open due to the fact that contact |SVP 
is open. Pressing of the push button | 2 on the 
panel /IP for No. 1 stove will complote a circuit 
from the conductor L through the contacts 
LCV (Figure 13B), |ICV, the normally close_d 
40 contacts of |ECBV$ of the switch | when it 
is in its reset position, multipele .cam switch 
tact BOV and the normally closed contacts 
BSI| and 8BSI|. Inasmuch as the latch.rer 
lay |BSl.is stfll latched closed, the.relay |BSI is 
45 open and the tracing of the control circuit may be 
continued through contacts 8HB.VCR, HBVCI| 
through the .contact  SVP | 8 multipole cam switch, 
contact HBV], transfer switch contacts SCT ', 
|SCT, Fig. 13C, to the push button contacts 
50 IBP| (Initiate blast period), Fig. 13B,. to the 
contact .|CBV to the contactor coil |CBPOC to 
conductor L2, causing energization of the, motor 
to open the cold blast valve to the pilot position, 
that is, so that the pilot plate ' (Figure 3) is 
55 open. As the pressure in the stove builds up to 
a value, almost equal to the pressure of the fur- 
nace side of the hot blast valve, relay |DP (Fig- 
ure 13C) will close, thereby completing a circuit 
through contacts DP| allowing contactor 
60 |HBVO to close, resulthag in the energization of 
the motor of.the hot blast valve.to open saidvalve 
as exp]ained under previous paragraph heading 
entitled."Description of the function ofthe_elec- 
trically controlled circuits--First procedure-- 
65 chaning stove." 
As the hot blast valve opens and consequently 
the Cold blast valve opens, the relay BSI will be 
unlatched by the action of the control circuit 
completed to the trip coil BSIT (Figure 13C) of 
70 the relay |BSI. This unlatching circuit may be 
traced from the conductor L, through the con- 
tacts |CBVOI2, |HBVOI, through the.contact 
SCT4 of the transfer switch through the n0r- 
mally closed .contacts BDI8, BDI2, the con- 
'5 tact |BSI, through the trip coil BSITC_ to the 
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conductor L2, thereby unlaching said relay 
|BSR. 
The procedure for putting any other store on 
back-draït is identical with the procedure above 
described in connection with store No. .. 
cording to the present invention any store may 
be put on the ïurnace and used for back-draïting 
except the store that was being used for blasç just 
prior fo the need for back-drafting. 
Fourth procedure--emergenvy bZast skut o.-- 
The switch |24 located on the masr panel MP 
ïor each oï the stoves provides means ïor the 
emergency closure oï the Cold blast valve ïor ifs 
particular stove. This switch is mounted under 
glass which discourages inadvertent manipula- 
tion. Referring o No. I stove, ïor example, the 
contacts |ECBV| wi11 be closed when the switch 
|24 is turned fo the "closed" position. The con- 
trol circuit is traced from conductor L| through 
the contacts |ECBV| (Fig. 13A) through the 
multipole cam switch contacts |CBV o the con- 
factor coi1 |CBVCC, thence fo conductor 
C1osure oï the contacr |CBVC wi11 cause the 
operating motor of the cold blast valve |CBV fo 
turn in the direction fo close the cold blast valve. 
Motion oï the valve is stopped by the oponing 
of multipole cam switch contact |CBV when 
said valve is in completely closed position. 
Therefore in an emergency if is possible, by turn- 
ing the button |2 fo the "closed".position, fo 
cancel a11 interlocking circuits hereinabove de- 
scribed and the motor of the cold blast valve on 
the sove on blast is actuated ai once fo close 
said valve. Turning of this rotary switch 
the "reset" position wi11 restore the control cir- 
cuits fo the normal operating cycle. 
Though certain preferred embodiments of the 
present invention have been described in detail, 
many modifications wi11 occur fo those skiiled in 
the art. If is intended fo cover a11 such modi- 
fications that fall within the scope of the ap- 
pended claims. 
What is claimed is: 
1. In a blast furnace installation, in combina- 
tion, a hot blast main adapted to be connected fo 
a blast furnace, a plurality of hot blast stoves, 
each equipped with a hot blast valve, a cold blast 
valve, chimney valves and a blow-off valve, and 
drive means for said valves, said stoves being 
equipped also with 'gas burners and stove doors, 
a cold blast main connected fo said stores 
through their corresponding cold blast valves, a 
control assembly co-operatively associated with 
each of said stoves, each of said control assem- 
blies including a stove program switch for its re- 
spective stove, each of said stove program 
switches being adapted fo be positioned selective- 
ly fo predetermine step by step actions in se- 
quence or groups of such actions in sequence of 
said drive means, contactors and relays for con- 
trolling the operation of said drive means, ail of 
said burners, store doors and chimney valves be- 
ing provided with limit switch elements adapted 
fo be positioned in an electriC circuit which must 
be completed in combinatlon with a predeter- 
mined setting of the program switch of the store 
before the drive means for the chimney valves 
dt that store can be energized, whereby fo pre- 
vent the establishment of a back draft through 
that stove until the burner, store doors and 
chimney valves of the other stores are closed. 
2. In a blast furnace installation, in combina- 
tion, a hot blast main adapted fo be connected 
to a blast furnace, a plarality of hot blast stores, 
each equipped with  :ho.t b._lasç v!ve» a cold blast 

valve, ,chimney valves and a blow-off valve, and 
drive means for said valves, said stoves being 
equipped also vith gas burners and stove doors, 
a cold blast main connected to .said stores 
5 through their corresponding cold blast valves, 
a control assembly co-operatively associated with 
each of said stores, each of said control assem- 
blies including a store program switch for its re- 
spective stove, each of said store program 
10 switches being adapted fo be positioned selective- 
ly fo predetermine step by step actions in se- 
quence or groups of such actions in sequence of 
said drive means, ,contactors and interlocking re- 
lacs for controlling the operation of said drive 
15 means, means for insuring, after a back drafting 
operation, restoration to on-blast condition of 
onl:¢ that store, which, prior fo said backdrafting 
operation, was in an on-blast condition, said on- 
blast condition being attained through the ap- 
2o propriate positioning of the cold blast and hot 
blast valves of said store, said means comprising 
a latching type relay associated with each stove, 
said latching type relay being adapted fo be en- 
ergized and thereby latched ,closed only by a first 
25 predetermined setting of its corresponding pro- 
grain switch from an on-blast position fo a bot- 
tle-up position fo allow backdrafting through any 
other store, said latching type relay including a 
trip coil the energization of which unlatches said 
30 latching type relay, said latching type relay, 
when closed, cooperating with said interlocking 
relays, contactors and predetermined settings oï 
said program switches fo prevent the completion 
of circuits fo the drive .means of the cold blast 
35 valve of an:¢ store except that store the latching 
type rela:¢ of which is closed, said trip coil of said 
latching type relay being energized after back- 
drafting, fo release said latching type relay, only 
by a second predetermined setting of said corre- 
40 sponding program switch from ssid bottleup po- 
sitionto.said on-blast position; limit switches 
responsive fo the position of and associated with 
each hot blast valve and each cold blast valve of 
each stove adapted fo cooperate with said inter- 
45 locking rela:¢s, contactors, and said closed latch- 
ing t:¢pe rela:¢ fo establish a circuit in combina- 
tion with said second predetermined setting of 
said program switch fo said trip cofl fo energize 
the same thereby unlatching said latching type 
50 rela:¢ and simultaneousl:¢ completing a circuit fo 
control the drive means for the cold blast valve 
and the hot blast valve of the corresponding stove 
fo open the saine. 
3. In a blast furnace installation, in combina- 
 tion, a hot blast main adapted fo be connected to 
a blast furnace, a Plurality of hot blast, stores, 
each "equipped with a hot blast valve, a cold blast 
valve, chimney valves and a blow-off valve, and 
drive means for said .valves, said stores being 
60 equipped also with .gas burners and stove doors, 
a cold blast main. connected fo said stores 
thr.ough their corresponding cold blast valves, a 
control assembly co-operatively -associated -with 
each oï said stores, each oï said control assem- 
65 blies including a pressure switch corresponding 
fo each of said stores, which pressure switch is 
responsive to the difference between pressure 
within ifs corresponding stove and atmospheric 
pressure, each of. said control assemblies also in- 
0 cluding a store program switch for its respective 
stove, each of said stove program switches being 
adapted tobe positioned selectively to .predeter- 
mine step by step actions in sequence or groups 
of- such ctions in sequence of said drive means, 
T contactors and relays for controiling the opera- 
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35 
tion of saïd drïvê means, eàch of said program 
SWîtcles being interlocked with the pressure 
sWitch of ifs rêspective store, eacl of said pres- 
Surë switches being adapted fo complote an elec- 
tric ,cirCuit te control the drive means of the 
ctïimnëy vlves of said stores whereby fo prevent 
the opening of the chimney valves of said store 
untfl the steve pressure bas been redCed fo ap- 
pfoxîmately atmospheric pressure . 
4. In a blast furnace installation, in combina- 
tion, a hot blast main adapted fo be connected 
fo a 1st furnace, a plurality of hot blast stoves, 
ech equipped with a hot blast valve, a cold blast 
vàlve, chimney valVes and a blow-off valve, and 
drtve, raearis for said valves, said stoves being 
eqUîpped ïlso with .gas burners and stove doors, a 
Cold blast main ,connected fo said stores through 
ttieir Corresponding cold blast valves, a control 
assmbly co-operatively associated with each of 
said stores, each of satd control assemblies in- 
ciïiding a store program switch for ifs respective 
stove each of said store program switches being 
adapted-te be pesitioned selecively fo predeter- 
mine stop 13y Step actions in sequence or groups 
Of such CtiÙns- in sequence of said drive means, 
contctOrs ard interlocking relays for controlling 
the operation of said drive means, all of said 
burners, store doors and chimney valves being 
proVîded with limit switch elements responsive te 
the positions of sCd burners, doors and valves, 
which limît switch elements must be positioned 
in a predetermined manner fo complote an elec- 
tri circuit in combination with said interlocking 
elays and cOntactors and a predetermined back- 
drft setting of the program switch of one of the 
toves in òrder to energize the drive means for 
the chimney ValVes Of that store, said interlock- 
 irig relays cooperating with the program switches 
Of aH the steves and said. contactors ,when said 
limit switch elements are in. said position te pre- 
Vênt the opening of any chimney valve except on 
the Store which has ifs program switch set on 
backdraft. 
5. In a blast furnace installation, in combina- 
tion, a hot blast main adapted tobe connected to 
a blast furnace, a plurality of hot blast stores, 
each equipped with a hot blast valve, a cold blast 
valve, chimney valves and a blow-off valve, and 
electrically operated drive means for said valves, 
Said stores being equipped also with gas burners 
and store doors, a cold blast main connected fo 
said stores through their corresponding cold blast 
valves, a control assembly co-operatively asso- 
ciated with ach of said stores, each of said con- 
troi assemblies including a store program switch 
for ifs respèctive store, each of said store pro- 
gram Switches being adapted te be positioned se- 
leCtively fo predetermine stop by stop actions in 
sequence or groups of such actions in sequence 
of sàid drive means, contacters and interlocking 
relays for controlling the operation of said drive 
means, limit switches on said hot and cold blast 
valves responsive te the positions of said hot and 
cold blast valves, which limit switches are adapted 
when said hot and cold blast valves are in pre- 
determined positions to cooperate with said in- 
terlocking relays and contactOrs, to complote a 
circuit through the corresponding program 
switches fo open the chimney valves of any one 
of said stores only when the hot and cold blast 
Valves of that store are in a closed position. 
6. In a blast furnace installation, in ombina- 
tion, a hot blast main adapted fo be cormected fo 
a blast furnace, a plurality of hot blast stores, 
each equippedwith a hot blast valve, a cold blast 

valve, chimneY valves and a blow=off valve and 
electrically operated drive means for said valves, 
s«id stores- being equipped also with gas burners 
and sove-doors, a cotd blast main cormected fo 
 said stoves througl their respective cold blast 
valves, a .control assembty co-operatively asso- 
ciate with e-ach, of said  steves, each of said con- 
trol assembties incl;uding a store program switch 
for its respective store, each of said steve pro- 
lO grain switches bei-ng adaptd  fo be pesitioned se- 
lectively to predtermïne, stop  by stop actions in 
sequence or groups of such actions in sequence of 
saïd drive means, conactors and interlocking 
relys for controlling the operation of said drive 
1 meazs he chJmney valves of each steve being 
providéd with limit switches responsive to the 
position of said chinmey valves which limit 
switches are ad'aPical when said chimney valves 
are  i.n predetermined = .positions fo complote a cir- 
20 cuit through their corresponding program 
switches, said interlocling relays and said con- 
tacters, te cortrol and operate the burner of the 
correspending store ordy when the chimney 
vatves of said sove a.re in an open position. 
25 7. In a blast furnace installation, in combina- 
tion, a lot blast-main adapted tobe .connected te 
 a blast fu-rnace, a piuratity of hot blast steves, 
each ècuipped with a hot blast valve, a cold blast 
vaIVe, chimney valves and a blow-off valve, and 
30 drive means for said valves, said stores being 
equipped also with gas 13urners and stove doors, a 
cold blast main having a. srort valve therein, and 
being connected fo said stores through their re- 
spective cold blas$vatvès, a cold blast by-pass 
3 main having tl]erein a cold blast mixer valve 
with drive means therefor, said by-pass main be- 
ing connected fo saidhot bIast main, a ,control 
assembly co-operatively associated with each of 
said stores, each of said control assemblies in- 
0 cluding a. store program switch for its respective 
store, each of said store program switches being 
adapted te be pesitioned selectively fo inaugurate 
stop by stop actions in sequence or groupe of such 
actions in sequence of satd dzive means, con- 
 factors and interlockin relays for controlling the 
operation of said drive means, said interlocking 
relays being responsive to the positions of said 
valves, store doors, store burners and said pro- 
gram switches, each of said valves, said store 
50 doors and said store burners being provided with 
limit swîtches responsive fo the positions of.said 
valves, sove doors-and store burners, said limit 
switches being positioned, when the valves, store 
doors, store burners and program switches of any 
5 one of said stores is in an on-gas condition and 
the valves, store doors, stove burners and pro- 
grain switches of the other stores are in a bottle- 
up position, fo cooperate wïth said program 
switches, said interlocking relays and said con- 
60 factors when-the setting of the program switch 
of said any one of-said stores is changed from 
said on-gas position fo backdraft position to com- 
plote a circuit to .and control the drive means of 
the hot blast valve of said any one of said stores 
6 to open said hot blast valve, hence placing said 
any one of said stores in backdraft conditionl at 
least one of said interlocking relays and limit 
switches, when one of said stores is in a condi- 
tion other than an ongas condition, preventing 
70 the completion of a circuit fo the drive means of 
the ho blast Valve of said store fo open the same 
for backdrafting when the program switch of 
said store is turned to a ba.ckdraft position. 
8. In a blast furnace installation, in combina- 
7 tion, a hot blast main adapted fo be connected fo 
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a blast furnace, a pluraiity of hot blast stoves, 
each equipped with a hot blast valve, a cold blast 
valve, chimney valves and a blow-off valve, and 
drive means for said valves, said stores being 
equipped also with gas burners and store doors, 
.cold blast main having a snort valve therein, and 
being connected to said stoves through their re- 
spective cold blast valves, a cold blast by-pass 
main having therein a cold blast mixer valve with 
drive means therefor, said by-pass main being 
connected to said hot blast main, a control assem- 
bly cooperatively associated with each of said 
stores, each of said control assemblies inCluding 
store program switch for ifs respective stove, each 
of said store lrogram switches being adapted fo 
be positioned selectively fo predetermine step by 
step actions in sequence or groups of such actions 
in sequence of said drive means, contactors and 
interlocking relays for controlling the operation 
of said drive means, means for insuring, after a 
backdrafting operation, the restoration to 
blast condition of only that store, which, prior 
to said backdrafting operation was in an on-blast 
condition, said on-blast condition being attained 
through the predetermined positioning of the cold 
blast and hot blast valves of said any stove, satd 
means comprising limit switches on each hot and 
cold blast valve responsive fo the positions of said 
hot and cold blast valves, said limit switches be- 
ing adapted tobe positioned after said backdraft- 
ing operation to cooperate with said contactors, 
interlocking relays and predetermined settings of 
said program switches to complete an electrical 
circuit through said interlocking relays, contact- 
ors and said predetermined settings of said pro- 
gram switches, fo control the drive means of the 
hot and cold blast valves of said any store fo open 
Said hot and cold blast valves andfo prevent the 
completion of circuits fo the drive means of the 
hot and cold blast valves of any other store. 
9. In a blast furnace installation, in Combina- 
tion, a hot blast main adapted fo be connected.to 
a blast ïurnace, a plurality of hot blast stores, 
each equipped with a hot blast valve, a cold blast 
valve, chimney valves and a blow-off valve, and 
drive means for said valves, said stoves being 
equipped also with gas burners and stove doors, a 
cold blast main having a short valve therein, and 
being connected fo said stores through their re- 
spective cold blast valves, a cold blast by-pass 
main having therein a cold blast mixer valve with 
drive means therefor, said by-pass main being 
connected fo said hot blast main, a control 
sembly co-operatively associated with each of 
said stoves, each of said Control assemblies in- 
cluding a stove program switch for ifs respective 
store, each of said store program switches being 
adapted fo be positioned selectively fo predeter- 
mine step by step actions in sequence or groups 
of such actions in sequence of said drive means, 
contactors and interlocktng relays for controlling 
the operation of said drive means, an operational 
switch for each of said stores, each of said pro- 
gram switches being interlocked through said 
terlocking relays with ifs corresponding opera- 
tional switch, satd short valve being provided 
with a position-responsive switch which in com, 
bination with- said program switches, said inter- 
locking relays and said contabtors is adapted fo 
complete a circuit fo control the drive means of 
the hot blast valve of any store fo be used for 
backdrafting, whereby if ts assured that said 
short valve is open to atmosphere and is closed 
to access of air fo the furnace through the cold 
blast main belote backdrafting can proceed. 

10. In a blast furnace installation, in combina- 
tion, a hot blast main adapted tobe connected fo 
a blast furnace, a plurality of hot blast stores, 
each equipped with a hot blast valve, a cold blast 
5 valve, chimney valves and a blow-off valve, and 
drive means for said valves, said stores being 
equipped also with gas burners and store doors, 
cold blast main having a snortvalve therein, and 
being connected fo said stores through their re- 
10 spective cold blast valves, a cold blast by-pass 
main having therein a cold blast mixer valve with 
drive means therefor, said by-pass main being 
connected fo said hot blast main, a control 
sembly co-operatively associated with each of 
15 said stores, each of said control assemblies in- 
cluding a store program switch for ifs respective 
store, each of :said store program switches being 
adapted fo be pos!tioned selectively fo predeter- 
mine step by step actions in sequence or groups 
20 of such actions in sequence of said drive means, 
,contactors and relays for controlling the opera- 
tion. of said drive means, an Operational switch 
for each store, interlocking relays, each of said 
program switches being interlocked through said 
25 interlocking relays with ifs corresponding opera- 
tional switch, said mixer valve being provided 
with a position-responstve switch which in com- 
bination with satd program switches and said 
terlocking relays is adapted to ,complete a cir- 
3o cuit fo control the drive means of said hot blast 
valve of a store whereby if is assured that the 
corresponding, store is. prevented from being put 
into back drafting condition belote said mixer 
valve is closed. 
35 11. In a blast furnace installation, in combina- 
tion, a hot blast main adapted fo be connected fo 
a blást furnace, a plurality of hot blast stores, 
each equipped with a hot blast valve, a ,cold blast 
valve, chimney valves and a blow-off valve, and 
4O drive means for said valves, said stores being 
equipped also with gas burners and stove doors, a 
cold blast main having a snort .valve therein and 
being connected fo said stores through their re- 
spective cold blast valves, a cold blast by-pass 
45 main having therein a cold blast mixer valve 
with:drive means therefor, said by-pass main be- 
ing connected fo said hot blast main, a control 
assembly co-operatively associated with each of 
said stores, each of said control assemblies in- 
0 cluding a store program switch for its respective 
store, each ofsaid stove program switches being 
adapted fo be positioned selectively to predeter- 
mine step by step actions in sequence or groups 
of such actions in sequence of said drive means, 
15 contactors and interlocking relays for controlling 
the operation of said drive means, an operational 
switch for each store, each. of said program 
switches being interlocked through said inter- 
locking relays with its corresponding operational 
0 switch, said snort valve being provided with a po- 
sition-responsive switch which in combination 
with said program switches, said interlocking re- 
lays and said contactors is adapted fo complete 
circuit to control the drie means of said hot 
115 blast valve of any stove whereby fo prevent said 
stove from being put into backdrafting condition 
belote said snort valve is open to the atmosphere 
and closed fo access of air fo the furnace through 
the cold blast main. 
70 12. In a blast furnace installation, in combina- 
tion, a hot blast main adapted fo be connected fo 
a blast furnace, a plurality of hot blast stores, 
each equipped with a:hot blast valve, a cold blast 
' valve, chimney valves and a blow-off valve, and 
?5 electrically operated drive means for said valves, 
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39 
ssid stoves being equipped also with gas burners 
nd store doors, a cold blat main connected fo 
said stores through theiz corresponding cold blast 
valves, a cold blast by-pass main having therein 
a cold blast mixer valve with drive means there-  
for, said by-pass main. being connected fo said 
hot blast main, a control assembly co-operatively 
associated with each of said stores, each of said 
control assemblies including a store program 
switch for ifs respective store, each of said store I0 
program svitches being adapted fo be positioned 
selectively to predetermine step by step actions in 
sequence or groups of such actions in sequence of 
said drive means, contactors and interlocking re- 
lays for ,controlling the operation of said drive 15 
means, said cold blast valve oÏ each store being 
provided with a limit switch responsive fo the 
position of said cold blast valve which limiç 
switch in combination with said program 
switches and said interlocking relays is adapted 20 
fo complete a circuit to control the drive means 
of ifs corresponding hot blasç valve fo open said 
hot blast valve hence placing ifs corresponding 
store in backdraft operation, only when said cold 
blast valve is in a closed position. 25 
13. In  blast furnace installation, in combina- 
tion, a hot. blast main adapted o be connected to 
a blast fuxnace, a plurality of hot blast stores, 
each equipped vvith a hot blast valve, a cold blast 
valve, chimney vulves and a blow-off valve, and 30 
drive means for said vulves, said stores being 
equipped also with gas burners and store doors, 
 cold blast main conneced to said stores 
through their corresponding cold blast vulves, a 
cold blast by-pass muin having therein a cold 35 
blast mixer valve with drive means therefor, said 
by-pass main being connected to said hot blast 
main, a control assembly co-operatively associat- 
ed with each of said stores, each of said control 
assemblies including  store program switch for 40 
ifs respective store, each of said store program 
switches being adapted fo be positioned selective- 
ly fo predetermine step by step actions in se- 
quence or groups of such actions in sequence of 
said drive means, contactors and relays for con- 45 
rolling the operation of said drive means, an op- 
eraMonal switch for each of said stores, inter- 
locking relays, each of said program switches be- 
ing interlocked through said interlocking relays 
with its corresponding operational switch, each 50 
of said store doors and each of said chimney 
vulves being provided with  position-responsive 
switch which in ¢ombination with sald program 
switches and said interlocking relays is adapted 
o complete a circuit to control the drive means 55 
of said hot blast valve of a corresponding store 
whereby said store is prevened from being put 
in back drafting position unless the store doors 
and chimney vulves of the other stores have been 
closed. 60 
14. In a blast furnace installation, in combina- 
tion, a hot blast main adpted tobe .connected to 
a blast furnace, a plurality of hot blast stores, 
each equipped with a hot blast valve, a cold blast 
valve, chimney vulves nd  blow-off vlve, and 65 
drive means for said vulves, said sfoves being 
equipped also with gas burners and store doors,  
cold blast main connected fo said stores through 
their corresponding cold blast vulves,  cold blast 
by-pass main having therein a cold blast mixer 70 
valve with drive means therefor, said by-pmss 
main being connected to said hot blast main, a 
control assembly co-operatively associatedwith 
each of said stores, each of said control assem- 
biles including a store program switch for iks re- 75 

40 
spective stove, each of said stove program 
switches being adapted tobe positioned selective- 
ly to Predetermine step by step actions in 
quence or groups of such actions in sequence oî 
said drive means, contactors and relays for con- 
trolling the operation of said drive means, an op- 
erational switch for each of said stoves, inter- 
locking relays, each of said program switches be- 
ing interlocked through said interlocldng relays 
with ifs corresponding operational switch, each of 
said blow-off vulves being provided with a po- 
sition-responsive switch which in combination 
with said program switches and said interlocking 
relays is adapted to complete a circuit to control 
the drive means of the hot blast valve of the cor- 
responding store for preventing said store from 
being put in back drafting .condition unless the 
blow-off vulves of all of the stoves bave been 
closed. 
15. In a blast furnace installation, in combina- 
tion, a hot blast main adapted tobe connected to 
a blast furnace, a plurality of hot blast stoves, 
each equipped with a hot blast vulve, a cold blast 
valve, chimney vulves and a blow-off valve, and 
drive means for said vulves, said stores being 
equipped also with gas burners and stove doors, 
a cold blast main connected to said stoves 
through their corresponding cold blast vulves, a 
cold blast by-pass main having therein a cold 
blast mixer valve with drive means therefor, said 
by-pass main being connected to said hot blast 
main, a control assembly co-operatively associat- 
ed with each of said stoves, each of said control 
assemblies including a store program s-tch for 
ifs respective store, each of said Stove program 
switches being adapted tobe positioned selective- 
ly to predetermine step by step action in sequence 
or groups of such actions in sequence of said drive 
means, ,contactors and relays for controlling the 
operation of said drive means, an operational 
switch for each of said stoves, interlocking relays, 
each of said program switches being interlocked 
through said interlocking relays with ifs corre- 
sponding operational switch, the chimney vulves 
of each of said stores being provided with a posi- 
tion-responsive switch which in combination 
with said program switches and said interlocking 
relays is adapted to complete a circuit to con- 
trol the drlve means of the hot blast valve of the 
corresponding store to prevent such stove from 
being put in back drafting condition unless the 
chimney vulves of said store bave been opened. 
16. In a blast furnace installation, in combina- 
tion, a hot blast main adapted tobe connected to 
a blast furnace, a plurality of hot blast stores, 
each equipped with a hot blast valve, a cold blast 
valve, chimney vulves and a blow-off valve, and 
drive means for said vulves, said stores being 
equipped also with gas burners and stove doors, 
a cold blast main connected to said stoves 
through their corresponding cold blust vulves, a 
cold blast by-pass main having therein a cold 
blast mixer valve with drive means therefor, said 
by-pass main being connected to said hot blast 
main, a control assembly co-operatively associ- 
ated with each of said stores, each of suid con- 
trol assemblies including a store program switch 
for its-respective store, each of said store pro- 
gram switches being adapted tobe positioned se- 
lectively fo predetermine step by step actions in 
sequence or groups of such actions in sequence of 
said drive means, contactors and relays for con- 
trolling the operation of said drive means, an op- 
erational switch for each of said stores, inter- 
locking relays, each of said program switches be- 
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ing. intelocked through:said inçeriockLu êiays 
wih its.,correspondi_ng .operationa! switch, each 
of said..Stove doors being, provided with a posi- 
tionrresponsive swich which in combination 
wiçh said program switches and said interlocking 5 
relays/is adapte fo complote a circuit to. control 
the drive means of the hot blast valve of the cor- 
responding store for preventing the opening of 
the hot blast valve of-said store for initiating 
back drafting unless.the store door of that st6ve 10 
is at le'st partially open... 
17. In a blast furnace installation, in combina- 
tion, a ho_t blàst main.adaÏted tobe connected to 
a bast furnace, s plurality of hot blast stores, 
eCh equipped with a hot blast valve, a cold blast 15 
valve,, chimney valves and a blow-off valve, and 
dgive mean s for. sid valves , said stores being 
equipped.also with gas burners and store doors, 
a col d blast maC connected to said stores 
through their corresponding cold blast valves, a 20 
control assembly CO-operatively associated with 
each of said stores, each of said control assem- 
blies including a store program switch for its 
respective store, each of said store program 
switches being adapted to be posltioned selective- 25 
ly to predetermine step by step actions in se- 
quence or groups of such actions in sequence of 
said .drive means, contactors and interlocking re- 
lays .for controlling the operation.of said drive 
means, all of said cold blast valves and hot blast 30 
valves being provided with limit iwitches respon- 
sive fo the position of said cold blast valves and 
said hot blast valves, said sitches being adapted, 
i n combinat.ion with said program switches and 
relays, to complete a circuit to control the drive 35 
means for each of said cold blast valves to close 
said cold blàst alves ëriY)wher-.a cold blast 
Valve of.any other store in..the open position. 
 18. In a blast furnace installation, in combina- 
tion, a hot blast main adapted tobe connected to 40 
a blast ïurnac_e, a plura.litY " of hot blast stores, 
each equipled .vith a hot blast valve, a cold blast 
valve, chimney valves and a blow-off valve, and 
drive means for said valves, said stoves being 
equipped also with gas burners and stove doors, a 45 
cold blast main connected fo sail st6ves through 
their corresponding cold blast valves, a cold blast 
by-pass having therein a cold blast mixer valve 
with drive means, said cold blasç by-pass main 
being connected to said hot blast main, a control 
50 
assembly co-operatively associated with each of 
said stoves, each of said control assemblies in- 
cludng a store program switch for its respective 
stove, each of said stove program switches being 
adapted tobe positioned selectively to predeter- 55 
mine step by step actions in sequence or groups 
of such actions in sequence of said drive means, 
contactors and relays fo r controlling the opera- 
tion of said drive means, the doors of ail of said 
stores being provided with position-responsive 60 
switches adapted, in combination with said pro- 
gram switches .and relays, to complete a circuit 
to control the drive means for each of said .chim- 
ney valves to prevent the closure of the chimney 
valves of a stove unless the store door of that 
stove is in closed position. 65 
19. In a blast furnace installation, in combina- 
tion, a hot blast main adapted tobe connected to 
a blasç furnace, a plurality of hot blasç stores, 
each equipped with a hot blast valve, a cold blast 70 
valve, chimney valves and a blow-off valve, and 
drive means for said valves, said stoves being 
equipped also with gas burners and stove doors, 
a cold blast main connected to said stoves 
through their corresponding cold blasç valves, a 75 

cold. blst by-pass main .having therein a cold 
blas.t mixer valve  with drive, means,, said cold 
blast by-pass main; being connected fo said hot 
blst main, a control assembly co-operatively as- 
sociated with each 'çf saidi..toves, each of said 
control assemblies including a' store program 
switch for its respective stove, each of said store 
program switches being adapted tobe positioned 
selectively to predetermine stop by stop actions in 
sequence or group of such actions in sequence 
of said drive means, contactors and relays for 
 controlling the operation of said drive means, an 
operational switch for each of said stores, inter- 
locking relays, eaçh of said program switches 
being interlockéd through said interlocMng re- 
lays with its corresponding operational switch, 
each of said hot blast, valves and each of said 
cold blast valves being provided with a position- 
responsive switch, which in combination with 
said program switches and said interlocking re- 
lays are adapted to complote a circuit to control 
the drive means of the chimney valves of a store 
for preventing the closure of the chimney valves 
of the corresponding store unless the hot blast 
valve and the cold blast valve of said stöve are 
.both irï closed position. 
20. In a blast furnace installation, in combina- 
tion, a hot blast main adapted tobe connected to 
a blast furnace, a plurality of hot blast stores, 
each equipped with .a hot blast valve,  cold blast 
valve, chimney valves and a blow-off valve, and 
drive means for said vlves, said stores being 
equipped also with gas burners and store doors, 
a cold blast main connected to said stores 
through their correspondlng cold blast valves, a 
control assembly co-operatively associated with 
each of said stores, each of said control assem- 
blies including a store, program switch for its re- 
spective store, each of said store program 
switches being adapted tobe positioned selective- 
ly to predetermine stop by stop actions in se- 
quence or groups of such actions in sequence of 
said drive means, contactors and relays for con- 
trolling the operation of said drive means, an op- 
erational switch for each of said itoves, inter- 
locMng relays, each of said program switches be- 
ing interlocked through said interlocking relays 
wlth its corresponding operational switch, each 
of said blow-off valves being provided with a po- 
sition-responsive switch which, In combination 
with said program switches and said interlock- 
ing relays, is adapted to .complote a circuit to con- 
trol the drive means of the corresponding, cold 
blast valve of a store for preventing the opening 
of the cold blast ValVe oî said store before said 
blow-off valve is closed. 
21. In a blast furnace installation, in combina- 
tion, a hot blast main adapted tobe connected to 
a blast furnace, a plurality of hot blast stores, 
each equipped with a hot blast valve, a cold blast 
valve, each of said cold blast valves being pro- 
vided with a pilot Valve element, .chimney valves 
and a Jiow-off valve, and drive means for said 
valves, said stores being equipped also with gas 
burners and store doors, a cold blast main con- 
nected to said stores through their corresponding 
cold blast valves, a control assembly co-opera- 
tively associated with each of said stoves, each 
of said control assemblies including a stove pro- 
grain switch for its respective stove, each of said 
stove program switches being adapted tobe po- 
sitioned selectively to predetermine step by step 
actions in sequence or groups of such actions in 
sequence of said drive means, contactors and re- 
lays for controlling the operation of said drive 
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means, an operationat sw.itch for each of said 
stoves, interlockingrelays, èach of said 9rogram 
switches- being.in.ter.locked- through said inter- 
locking.relays wi.th ifs: ¢orresponding operatiOnal 
switch, each of said.hot blast valves being provid- 
ed .with a position-responsive switch which, in 
combination with said program switches and said 
interlocking relays, is adapted to complote a cir- 
,cuït to control the drive means:of the correspond- 
ing coloE blast valve fo prevent, the opening of the 
corresponding cold blast valve beyond the pilot- 
open position of said cold blast vlve until said 
hot blast valve is opening. 
22. In a blast furnace installation, in combina- 
tion, a hot blast main adapted to be connected 
fo a blast furnace, a plurality of hot blast stores, 
each equipped with a hot blast valve, a cold blast 
valve» chimney valves and a blow-off valve, and 
drive means for said valves, said stoves being 
equipped also with gas- burners and stove doors, 
a cold blast main connected to said stores 
through their corr.esponding cold blast valves, 
control assembly co-operatively associated with 
each of said stoves, each of said contröl assem- 
blies including a stove progvam switch for its 
respective stove, each of saic store prögram 
switches, being adapted to be positioned selective- 
ly .to predetermine step by step actions in 
sequence or groups: of such actions i-n sequence of 
said drive meana contaetors and relays for con- 
trolling the operation of said drive means, a pres- 
sure responsive switch for each stove responsive 
to pressure differential between the interior of 
the correspondin stove and the interior of the 
hot blast main, and an interlocking relay respon- 
sive to said pressure swi%ch, each of said pressure 
switches being adapted fo be positioned to com- 
plote a circuit through said program switches and 
said relays to control the drive means of the re- 
spective hot blast valve for preventing the open- 
ing of the hot blast valve er its stove belote said 
store is filled with air under approximately the 
saine pressure as that in- the hot blast main. 
23.. In a blast furnace installation, in combina- 
tion, a hot blast main adapted to be connected 
to a blast furnace, a plurality of hot blast stoves, 
each equipped with hot blast valves, cold blast 
valves, chimney valves and blow-off valves, and 
drive means for said valves, said. stores being 
equipped also with gas burners and- stove doors, 
a cold blast main connected fo said stoves 
through their corresponding cold blast valves, 
control assembly co-operatively associated with 
each of said steves, each- of said control assem- 
blies including a stove program switch for its re- 
spective stove, each of said store program 
switches being adapted to be positioned selective- 
ly to predetermine stop by stop actions in 
quence or groups of such actions in sequence of 
said drive means, contactors and relays for con- 
trolling the operation of said drive means» an op- 
erational switch for ech of said stoves, inter- 

locking reiays, eaeh of sail pvoram Swiches 
ing interlocked through :said interl0ckin elays 
with its. corresponding ePerational swïtch the 
hot blast valve and the col¢i blast valve of each 
5 store being provided Rh posi.tion-responsive 
switches adapted fo compIete a circuit through 
said pregram switches and said relays to. control 
the drive means for said blow-of vatves whereby 
to prevent the opening of the-blow-off valve of a 
10' store belote the hot blast valve and cotd blst 
valve of that store are closed.. - " 
24. In a blast furnaceinstlation, in combina- 
tion, a hot blast main adalSted t0 be connected to 
a blast furnace, a pIurali:ty Of hot blst stoves 
15 each equipped with a hot blast valve and  cold 
blast valve, and drive means for said valves, a 
control assembly co-operatively associated with 
each of said stores, each Of said controt assem- 
blies including a store program switch for its re- 
y spective stove, each of said store program 
switches being adapted to. be positioned seletive 
ly to predetermined step by step actions in se- 
quence, or groups of such actions in sequence of 
said drive means, contactors and relays for con- 
5 trolling the operation o said drive means» and 
position-responsive switches responsive fo the po- 
sitions of said valves, the position-responsive 
switches of said cold blast valves being adaped 
to be positioned, in eimbination with said pro- 
30 gram swiches, rG complete a circuiç to controt 
the drive means of each o said cold- blast valves 
to preven the closure o all of said cold blast 
valves at any one instant an emergency switch 
means associated-with each of said- stores, each 
35 adapted to cancet said controt nd- to complete n 
emergency circuit for the Irive means of  corre- 
sponding cold blast valve to ,close said cold blst 
valve regardIess of the position of any of' the 
other cold blast valves. 
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